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ABSTRACT 
Many education research studies conducted in and outside South Africa encourage teachers to 
take advantage of the presence of multilingualism in their classrooms and to use it to the 
advancement of students’ conceptual learning. This study adopts the notion that code switching 
is a potential resource that teachers can use when teaching multilingual mathematics classes. 
The aim of this study is to determine how precisely and consistently selected teachers of 
multilingual mathematics classes code switched during teaching of trigonometry and geometry 
at secondary school.  
 
This study is informed by socio-cultural theory in general and Vygotsky’s work in particular.  
It focussed specifically on the critical role that language plays in the teaching and cognitive 
development of mathematics. My study situated within an interpretivist paradigm, used a case 
study research design and a mixed method research approach. Data were obtained through 
document collection, observing and interviewing three Grade 11 Mathematics teachers 
purposively selected from three secondary schools in Grahamstown and King Williamstown 
education districts of the Eastern Cape Province, South Africa. Data were quantitatively and 
qualitatively analysed.  
 
Findings from this study revealed that the frequency of code switching was not consistent 
across teachers, topics and lessons. Teachers taught predominantly in the public domain 
exposing students to compromised mathematical content through their code switching 
practices. Borrowing code switching was prevalently employed consistently across the 
participating teachers. Very little transparent code switching, from mainly those mathematical 
terms commonly used in the foundation and the intermediate phases, was evident in teacher 
language. No Grade 11 trigonometry and geometry terms in isiXhosa were transparently and 
consistently code switched.  
 
The data suggested that while precision was observed in some cases, it was not consistent. 
Inconsistencies were caused by lack of planning for code switching, lack of teaching materials 
in indigenous languages, selective code switching, and ‘safe mode’ code switching strategies 
which affected teachers’ pedagogical practices. Overall results in this study illustrate that the 
lack of planning for code switching and the lack of explicit policies and clear-cut official 
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positions on code switching for teaching has contributed to inconsistent and imprecise code 
switching by the participating teachers. 
 
This study concludes that the development of supporting mechanisms, identifying and 
documenting best practices to encourage transparent, meaningful and beneficial code switching 
is urgently required to aid and promote conceptual understanding of strongly bounded sub-
registers of secondary school mathematics such as trigonometry and geometry.  It is anticipated 
that this study will contribute significantly to the ongoing debate on language use in education 
and to the institution of best practices for judicious, consistent and precise use of students’ 
home language during the teaching of mathematics in South Africa. 
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DESCRIPTION OF TERMS USED IN THIS STUDY  
Adapted from Adler (2001: 163 – 166) and Essien (2013) 
African languages in this study refers to primary languages spoken by Africans in South 
Africa. These primary languages are formally called Bantu languages.  
Bilingual refers to one who is proficient in two languages 
Code switching refers to the alternate use of two or more languages in the same utterance or 
conversation. 
First language refers to a language that a child acquires from birth and in which he or she is 
most proficient. In some writings, mother tongue and home language are used instead of first 
language. In this study, I use the terms interchangeably. 
Foreign language refers to any language which learners are unlikely to hear or read outside 
the classroom in which they are learning it because it is not in use in the wider community. 
Home language see first language above 
Indigenous language refers to a language that originated and is native to a specified place or 
region and spoken uniquely by indigenous people of that place or region.  
Language of Learning and Teaching (LOLT) refers to the language or languages used for 
both learning and teaching across the curriculum and gives equal importance to both learning 
and teaching. It is also the language or languages used in textbooks, classroom materials and 
for examination purposes across the curriculum. LOLT also refers to the language adopted by 
a particular school for pedagogic purposes. 
Learner, student and pupil are used interchangeably in this study to refer to scholars or school 
children. 
Local language see first language above. 
Mother tongue see first language above. 
Multilingual refers to a person who is competent in more than two languages. Many South 
Africans, whose main language is neither English nor Afrikaans, speak three or more 
languages. Since in South Africa, the majority of the population is more accurately described 
as multilingual rather than bilingual, in my study, the term multilingualism would be used 
instead of bilingualism. 
viii 
 
 
Multilingual classroom refers to a situation where learners bring into one class a range of 
home languages. It does not imply that all students are multilingual. The meaning in my study 
is that there exists more than two languages in the classroom. Multilingual class in this study 
is therefore a class where learners (and the teachers) come to class with different proficiencies 
in two or more languages overall and where mathematics is learned in a language other than 
the first or home language of the majority of students. This understanding of multilingualism 
which encompasses bilingualism is adopted in this study. 
Official languages refers to the eleven state recognized languages in South Africa. These are 
English, Afrikaans, isiNdebele, isiXhosa, isiZulu, Sepedi, Sesotho, Setswana, siSwati, 
Tshivenda and Xitsonga. 
Second language learners refers to learners or students who are taught mathematics in a 
language other than their home or first language. 
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CHAPTER 1 
INTRODUCTION, ORIENTATION AND OVERVIEW OF THE STUDY 
1.1 INTRODUCTION  
The goal of this chapter is to introduce the reader to the background and context of my study 
which focuses on language strategies used by teachers in South Africa’s mathematics 
classrooms in an endeavour to enhance conceptual teaching of mathematics. The goal of my 
study was to explore mathematics teachers’ code switching consistency and precision when 
teaching mathematics multilingual classes in the Eastern Cape province of South Africa. The 
research goals and questions that guide this study are presented in this chapter. The research 
design based on the interpretivist paradigm is also presented. The outline of all the chapters 
giving the reader an overview of the whole thesis concludes this chapter.  
 
1.2 BACKGROUND OF THE STUDY 
The relationship between mathematics and language has been a source of interest for 
researchers, educationists and many other stakeholders in education for many years. Language 
is a communication tool through which concepts are conceived, meaning negotiated and 
knowledge conveyed from one individual to another. Durkin (1991, p. 3) states that 
“mathematics education begins in language, it advances and stumbles because of language and 
its outcomes are often assessed in language.” 
It is through language that teachers are able to convey messages to students in their classrooms 
and language helps students understand what they have learnt. While there are many variables 
affecting education, Lafon (2009, p. 13) argues that “language remains a determining factor in 
educational access among African learners in South Africa.” The effect of language on learning 
is even more acute in multilingual classrooms where the language of learning and teaching 
(LOLT) used is neither the teacher’s nor the students’ first language. Such is the situation in 
most township and rural schools of South Africa. Mathematics is taught in the LOLT which is 
often the second or third language of the learners and the teachers.  
For a learner to achieve well in mathematics, it has been found that he/she should have a good 
command of the language of instruction (for example English) and the mathematical language 
(Hong, 2008). In their report Taylor & Prinsloo (2009, p. 9) mention that “there is an increasing 
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weight of evidence that, after poverty, language, and in particular proficiency in the medium 
of instruction, is the largest single factor affecting learner performance at school” in South 
Africa. As research has shown (Clarkson, 2006; Molefe, 2006; Orton, 2004; Setati, 2003, 2005, 
2008), teachers of multilingual classes thus end up with a dual task of often teaching both 
mathematics and an additional language at the same time. 
In many communities, multilingualism is no longer an extra-ordinary phenomenon, for 
approximately half of the world’s population uses more than one language in everyday life 
(Franceschini, 1998; Auer, 1998). A variety of languages in the classroom however, presents 
extensive challenges to the teaching and learning of mathematics (Setati, 2008). In South 
Africa, the presence of an increasing variety of pupils with an increasing variety of linguistic 
backgrounds forces mathematics teachers to reconsider their teaching and assessment 
strategies. As such, teachers have developed coping techniques and strategies in order for them 
to remain functional and reach their intended goals and objectives. Such strategies include code 
switching in the learners’ home language. Code switching, defined as the use of more than one 
language in the same conversation or utterance (Choudhury & Bose, 2011) is briefly discussed 
in section 1.4 and in more detail in Chapter three. 
 
1.3 POLICY ENVIRONMENT IN SOUTH AFRICAN EDUCATION 
1.3.1 Historical background 
The history of South Africa’s education helps illuminate the current language in education 
debates. Negative connotations associated with the use of African languages in education have 
their origins in the Bantu Education Act of 1953 where the apartheid government used language 
as an instrument for dividing and ruling the masses. The Bantu Education Act (1953) was 
formulated based on the separatist ideology with an aim of maintaining speakers of African 
languages discrete from each other and minimizing their involvement in economic and political 
life of South Africa. Resultantly, people understood Bantu Education to be associated with 
isolating Africans and convincing them of their permanent inferiority (Luthuli, 2006). This 
resulted in “deeply engrained negative attitudes towards the use of African languages in mother 
tongue instruction, seen as part and parcel of the apartheid policy to downgrading the African 
population, as well as a shrewd divide and rule strategy” (Lafon, 2008, p. 21). Thus even to 
this day, any initiative that has the use of mother tongue is viewed with suspicion because of 
this background (see Kaschula, 2013). Such a complex history has resulted in most black 
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people in South Africa continuing to equate the use of African languages to teach content 
subjects like Mathematics, with ravages of Bantu education.  
There is always fear that the use of African languages will drag people back to apartheid and 
tribalism. The cognitive benefits of a consistent, precise and proper use of home languages are 
summarily dismissed on these historical and political backgrounds and not on the potential of 
these languages to enhance teaching and learning. This makes the use of African languages in 
South African education a complex issue. As a result, this has given way to the hegemony that 
the English language has as an important means of communicating in South African classrooms 
and other economic, political and social sectors. This is in spite of the fact that English is home 
language for only 9.6% of the South African population (Statistics South Africa, 2011). 
 
1.3.2 LOLT and Language Policy in South African Education 
Before 1994, South Africa had only two languages, English and Afrikaans that enjoyed official 
status. With the emergence of democracy in 1994, the constitution adopted in 1996 recognizes 
eleven official languages in an attempt to promote equal status of all South African languages 
across the country. The drive to promote equity of all eleven languages results in advocacy of 
some form of bilingual (or multilingual) education throughout primary and secondary 
education. This emanates from the ANC (1994) Education Policy which states that 
All South African children should be given access to, and be expected to learn at least 
two South African languages throughout the period of compulsory schooling, as 
subjects and/or as language of learning (ANC Education Policy, A Policy Framework 
for Education and Training, 1994, p. 34). 
Setati (2005) writes that in terms of the new South African policy that emerged in 1996, not 
only can South African schools and learners now choose their LOLT from among all the 
official languages, but there is also a policy environment supportive of the use of languages 
other than one favored LOLT in the school, and of language practices like code switching. The 
formal announcement of the new language in education policy (Dept. of Education, 1997) 
aimed to promote multilingualism in South Africa’s education system.  
The new Language-in-Education Policy (LiEP) of 1997 mandates schools to decide on their 
own language policies in consultation with parents. The LiEP of 1997, in essence, affords all 
students the right to be taught in the language of their choice. This legislative framework was 
enacted with an understanding that all African languages are capable of functioning as LOLT. 
In most schools in South Africa, the LOLT chosen by schools is English from Grade 4 despite 
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the fact that the majority of learners have little exposure to English outside the classroom 
(Probyn, 2009; Setati, 2008). Similar observations were made in the Eastern Cape (Probyn, 
2009), KwaZulu-Natal (Zuma & Dempster, 2008), Limpopo (Setati, 2005) and North-West 
(Carnoy et al., 2011).  As such, based on what Mafela (2009) found, the official language policy 
of any region and position on the use of code switching go a long way in setting a context for 
the acceptance, rejection, systematic use or lack of use of code switching in educational 
settings. 
The use of home language as a means of teaching and learning in South African schools is 
currently a much debated topic. Preference by both parents and learners of English as the 
LOLT, driven by various factors from within and outside school settings (Probyn, 2009) points 
to the conclusion that English is likely to remain the LOLT at upper primary school, secondary 
schools and in teacher education institutions. This is so because decisions on language policy 
in South Africa have had to accommodate many competing historical, political, economic, 
social and educational factors (Setati, 2008). Consequently, English is likely to remain the 
chosen LOLT in many South African schools. As such, teachers have developed coping 
techniques and strategies in order for them to remain functional and reach their intended goals 
and objectives. Such strategies include code switching in the learners’ home language. Code 
switching is discussed in more detail in Chapter three. 
 
1.4 TEACHER LANGUAGE PRACTICES IN MATHEMATICS CLASSROOMS 
Teachers in multilingual classes have been observed using language strategies to afford 
opportunities of drawing on home languages of the majority of learners in their classes. Such 
strategies include code switching which is a widespread phenomenon in secondary schools in 
South Africa. Code switching is defined by Adler (2001) as the use of more than one language 
in the same conversation. In many schools and classrooms, as Adler (2001) noted, code 
switching occurs most obviously in bilingual or multilingual settings where learners are 
learning in an additional language. Teachers’ code switching practices are efforts to try and 
mediate between mathematics content in English and the students’ levels of proficiency and 
understanding in English (Wildsmith-Cromarty, 2012). Thus code switching is between LOLT 
and teacher’s and learners’ first language whose mathematics register may not be sufficiently 
developed to communicate mathematical concepts and ideas. 
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Code switching practices are a feature of many South African classrooms where teachers and 
learners share a common home language, while the language of learning and teaching is 
English (Probyn, 2009). The use of pupils’ first language by the teacher provides a 
communicative resource to facilitate learning when students lack proficiency in the LOLT 
(Then & Ting, 2011). The process of learning follows a socio-cultural approach (Vygotsky, 
1978) where meaning, development of thought and articulation of one’s understanding is 
through language mediated by a more knowledgeable adult. The importance and benefits of 
using home languages in teaching and learning are well documented (Kaschula, 2013; 
Wildsmith-Cromarty, 2012). This study embraces the notion of code switching as a legitimate 
strategy employed by teachers in their teaching of Mathematics in secondary schools.  
Questions that need to be addressed pertain to teachers’ code switching consistency and 
precision into a language whose mathematics register is not adequately developed. And 
questions focusing on how precise teachers’ code-switched terminology is in communicating 
mathematical concepts and ideas during teaching need attention.  
 
1.5 GOAL(S) OF THE RESEARCH 
The goal of this research was to determine how consistently/ inconsistently and precisely 
selected teachers of mathematics code-switched when teaching in multilingual classes. 
In pursuing this goal, the study was guided by the following research questions: 
 What teacher code switching frequency patterns are exhibited during multilingual 
mathematics classroom teaching? 
 Is there uniformity in repeated use of code-switched terminology by the teacher? 
 Do the teachers’ code-switched terminologies maintain their identity and consistency 
with standard mathematical definitions in ways that are appropriate for students at 
Grade 11 level? 
 What teaching resources are available to mathematics teachers to assist them to prepare 
for code switching during teaching?  
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1.6 SIGNIFICANCE OF THE STUDY 
This research contributes to the on-going debate about the LOLT in South Africa especially 
the development of a mathematics register in IsiXhosa. The debate about the LOLT in post-
apartheid era has been going on since the legislation of eleven official languages in South 
Africa. Many pupils in South African schools are currently learning mathematics in their 
second or third language (Setati, 2008) which is not adequately developed to carry and sustain 
acquisition of mathematical concepts for these pupils. Thus a prompt review of the role of 
teachers’ use of pupils’ home language in mathematics education was crucial. 
The constitutional right of each South African child to be taught in the language of his /her 
choice, the current use of home language by teachers during teaching necessitated by pupils’ 
low English language proficiency (Pereira, 2010) and the exclusive use of English during 
formal and informal assessment tasks and procedures compelled the undertaking of this study. 
Adler’s (2001) research suggests that code switching practices and the dilemmas therewith in 
multilingual mathematics classrooms cannot be resolved, but needs to be managed. My 
research intends to contribute towards support for meaningful code switching in mathematics 
classrooms. 
My study which was designed to explore teacher code switching consistency and precision 
provides insights into possible ways in which this potential resource can be systematically and 
strategically incorporated into the teaching and learning process. This comes when indigenous 
language pressure groups such as Pan South African Languages Board (PanSALB), Iliso 
Lokhozi, Afrikaanse Taal-en Kultuur Vereninging (ATKV), Western Cape Diverse Traditional 
Leaders (WCDTL), among others are calling for the development and equal use of all official 
languages in public offices (Parliamentary Monitoring Group, 2012). 
Most of the published research on teaching and learning mathematics in multilingual 
classrooms (Adler, 2001; Clarkson, 2006; Molefe, 2006; Probyn, 2009; Setati, 2003, 2005, 
2008; Then & Ting 2011) does not focus on code switching consistency and how precise it is 
in communicating mathematical ideas and concepts. My research was useful in understanding 
the complexities of teaching multilingual mathematics classes in which learners are still 
learning the LOLT. In their review of research on multilingualism in mathematics education in 
South Africa in the years 2000–2007, Setati, Chitera and Essien (2009) foreground the need 
for more research in Mathematics education multilingualism to identify other factors that 
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interact with pupils’ limited LOLT proficiency resulting in their poor performance. I regard it 
significant that this study addresses issues of consistency and precision in code switching. 
 
1.7 RESEARCH METHODOLOGY 
My study, which has an interpretivist orientation, used the mixed method approach. 
Understanding mathematics teachers’ code switching precision and consistency in their own 
classrooms, giving an exposition of the multilingual class teaching experiences, precision in 
meanings (Creswell, 2009) and teacher language patterns was central to my study.  Thus a 
mainly qualitative approach to the study was adopted. A quantitative approach was also 
adopted to collect and analyse numerical data which was used to establish teacher code 
switching consistencies and inconsistencies and their frequencies. A mixed method approach, 
where data collection and analysis combined elements of qualitative and quantitative research 
techniques, was used in this study.  
Three Grade 11 Mathematics teachers were observed teaching trigonometry for five lessons 
per teacher and five geometry lessons per teacher. Interviews with each teacher were conducted 
at the end of each topic. Data analysis and data collection were done concurrently. Data analysis 
were done in three stages. The first stage involved quantitative analysis, the second stage was 
document analysis and the last stage involved qualitative analysis.  
 
1.8 OVERVIEW OF THE CHAPTERS 
This study is divided into eight chapters. 
Chapter One presents the background to this study and the associated contextual issues. The 
LiEP is discussed briefly and how it has shaped language issues in South Africa’s mathematics 
classrooms where students are taught in the LOLT which is not their first language. The chapter 
also articulates the goal and research questions guiding this study. 
Chapters Two and Three focus on reviewing literature. Chapter Two reviews literature on 
mathematics and language. Chapter Three focuses code switching as it occurs in multilingual 
classrooms. 
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Chapter Four discusses the theoretical approach in which this study is framed. That is, the 
socio-cultural theory by Vygotsky. The chapter highlights two of the four tenets of the socio-
cultural theory, which are the social context and the centrality of language in development. 
Chapter Five gives a detailed overview of the research methodology which I used to collect 
and analyse data in this study. It starts by discussing the interpretivist approach, followed by 
the case study and how I used it in this study. The mixed method approach is also discussed 
and the rationale for its relevance for this study. Data gathering methods are presented in detail 
in this chapter. The chapter concludes by looking at ethical considerations together with issues 
that pertain to validity and reliability. 
Chapter Six presents and discusses findings on the teaching of trigonometry. It presents the 
quantitative results first and ends with the qualitative findings. Chapter Seven follows a similar 
structure as in Chapter Six as it presents and discusses findings from the teaching of geometry 
in Grade 11. 
Chapter Eight presents the summary of the key findings, recommendations and suggested best 
practices for code switching during teaching. This chapter also identifies areas for future 
research in relation to the use of code switching during teaching. 
 
1.9 CONCLUSION 
In this chapter, I focussed on providing the reader with an overview of my study. I have looked 
at the background of the study, the goals of the study, its significance, the research design and 
a general outline of all the chapters. The next chapter introduces the literature reviewed and 
key concepts underpinning my study. 
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CHAPTER 2 
MATHEMATICS AND LANGUAGE 
2.1 INTRODUCTION 
In South Africa and the greater part of the world, teaching of mathematics at various school 
levels often occurs in classrooms that are linguistically diverse. Language has a special role to 
play in the teaching and learning of mathematics. “Language serves both as a means of 
representation and as a means of communication” (Laborde, 1990, p. 53). Language provides 
a medium for creating, preserving and communicating mathematical ideas and mathematical 
thinking. In a multilingual classroom, language is the medium of teaching and is the major tool 
of communication between teachers and their students (Thompson & Rubenstein, 2000). 
Language represents mathematical objects and concepts, and is used to communicate in the 
classroom. Thus, it is important to note that while language is a means of communication in 
the classroom, it is also a tool used by teachers to broaden and deepen students’ mathematical 
ideas (Kersaint, Thompson & Petkova, 2009). Schleppegrell (2011, p. 74) points out that “the 
words language and mathematics can be thought of in two different ways: as referring to their 
relationship as systems of meaning making and as referring to the role of language in the 
pedagogical context of mathematics classrooms.” While the two aspects are considered in this 
study, the need to explore and understand language use by teachers during teaching 
mathematics in multilingual classes is the major focus.  
Natural sciences and mathematics in particular, have a way of using language such as English 
for scientific discourses. Thus even English first language speakers have to familiarize 
themselves with a new scientific language, even though it is in English. Mastering mathematics 
has two dimensions: understanding of mathematics concepts and the ability to communicate 
these concepts in written form either by reading or writing mathematics (Orton, 2004). Thus 
because of the primacy of language as a vehicle for cognitive and academic development, how 
it is used in the multilingual classroom can have a significant impact on the question of the 
teaching and learning environment (Mohini, 2008). 
In this chapter, I argue that the improved conceptual teaching of mathematics may arise from 
and can be compounded by understanding and reviewing the language factors in a multilingual 
classroom. This is because there is an implicit requirement to use language in certain kinds of 
ways in a mathematics classroom (Chapman, 1993) that benefits the students. It can be argued 
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that every part of learning and teaching in the classroom is language dependent especially 
considering teacher explanations, teacher questions, classroom management, motivation and 
other factors. I also argue that by becoming more aware of the unique characteristics of the 
language of mathematics, teachers of multilingual classes can be more strategic and deliberate 
when planning and implementing instruction (Ernst-Slavit & Wenger, 2015). The ensuing 
discussion will be guided by the idea that “the language of mathematics is both a means of 
communication and an instrument of thought” (Kaput, 1988, p. 167) in the teaching of 
mathematics in multilingual classrooms. 
 
2.2 THE LANGUAGE OF MATHEMATICS 
Moschkvich (2012) defines the language of mathematics as the communicative competence 
necessary and sufficient for competent participation in mathematical discourse practices. 
Ability to proficiently communicate mathematically enables the development of mathematical 
thinking (Setati, 2005) which is a crucial component in the teaching and learning of 
mathematics. Well-developed mathematical thinking and competency implies that instruction 
of learners whose first language is not LOLT used in the school should not emphasise low level 
language skills over opportunities to learn mathematical concepts. The question to be addressed 
should not be students learning the vocabulary only but rather how teaching can best be used 
to support learners as they learn both vocabulary and mathematics. Focussing on vocabulary 
more than the mathematics or vice-versa may result in detrimental outcomes of this process. 
Baber (2011, p. 8) argues that the language of mathematics is characterised by “its precision of 
expression and total lack of ambiguity” which makes mathematics a bounded discipline. This 
nature of mathematics result in some terms from ‘Real-World’ language (Figure 2.1) assuming 
new and precise definitions when used in the discipline. The meanings of terms and phrases 
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become narrow and bounded to the subject of mathematics. 
 
Figure 2.1. Model of the Language of Mathematics Represented as a Continuum adapted from 
Gawned (1990, p. 40) 
The language of mathematics is defined by Ernst-Slavit & Wenger (2015) as the system used 
to communicate mathematical ideas. They added that this language consists of a layer of 
everyday language, technical or specialized terms and symbols, grammatical conventions 
unique to mathematical discourse, and specific types of discourse or chunks of language. This 
is because mathematical language as presented by Gawned (1990) in the continuum, has its 
roots in the everyday language (the ‘real-world’ language, Figure 2.1). Moschkovich (2012) 
also explains that all mathematical practices including language, need to consider the spectrum 
of mathematical activity as a continuum rather than epitomizing the distinction between 
practices in out-of-school settings and the practices in school. 
 Mathematical language and everyday language are not separate and should not be obstacles to 
mathematics teaching and learning (Moschkovich, 2007; Schleppegrell, 2007) but should 
complement each other. This is because “everyday language and experiences are not 
necessarily obstacles to developing academic ways of communicating in mathematics” 
(Moschkovich, 2012, p. 23). In a school setting, the language of mathematics is developed from 
the language of the classroom and that of the real everyday world. This classroom language 
comprises the participants’ (the teacher and learners’) language and how they use it in and 
outside school for academic purposes. The ultimate goal in the continuum is to speak 
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mathematically (Pimm, 1991) and to mean mathematically. Thus pedagogy needs to find ways 
to support students in connecting the two ways of communicating, building on everyday 
communication, and contrasting the two when necessary (Moschkovich, 2012). This is relevant 
especially in multilingual mathematics classrooms. Language should thus be a tool that 
teachers should use to construct and communicate meaning when teaching mathematics. 
 
2.3 MATHEMATICS AS A LANGUAGE 
There are multiple uses of the term language in education. It can be used to refer to the 
Language of Learning and Teaching (LOLT), it can also refer to home and community 
language. The term language may be used to refer to language used by the mathematicians, 
language used in textbooks or language used in assessment. Mathematics is a language used 
by teachers and learners to communicate, to solve problems, construct meaning and engage in 
various activities in and outside school. In all these cases mathematics is a language and thus 
understanding it in this sense will help even in the way mathematics is taught especially in 
multilingual classrooms. Wakefield (2000) suggested eleven characteristics of mathematics 
that qualifies it as a language (Figure 2.2).  
 
Figure 2.2: Characteristics of Mathematics as a Language by Wakefield (2000, p. 272–3) 
 
 
1. Abstractions (verbal or written symbols 
representing ideas or images) are used to 
communicate. 
2. Symbols and rules are uniform and 
consistent. 
3. Expressions are linear and serial. 
4. Understanding increases with practice. 
5. Success requires memorization of 
symbols and rules. 
6. Translations and interpretations are 
required for novice learners. 
7. Meaning is influenced by symbol order. 
8. Communication requires encoding and 
decoding. 
9. Intuition, insightfulness, and “speaking 
without thinking” accompany fluency. 
10. Experiences from childhood supply the 
foundation for future development. 
11. The possibilities for expressions are infinite. 
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Considering Wakefield (2000)’s argument, mathematics is a language because of the 
similarities it shares with any other natural language. These attributes (Figure 2.2) include 
abstractions, which are crucial in the learning of mathematics, use of symbols and rules 
consistently making mathematics a self-contained system. Fluency and proficiency in encoding 
and decoding mathematical language is crucial. Such fluency in using mathematical language 
will enhance intuition and insightfulness which are important skills in teaching and learning 
mathematics. Thus characteristics suggested by Wakefield (2000), to a large extent, help 
understand mathematics as a language. 
On relating mathematics and language, Barton and Neville-Barton (2003) mention that there is 
a complex interaction between language features, context features, mathematical knowledge 
and use of symbols. Understanding how language may enhance or constrain teaching and 
learning of mathematical concepts cannot be overemphasized. On the other hand Barwell 
(2007) cautions that while the idea that mathematics is a language is a true and useful metaphor, 
it should not be allowed to obscure the complex role of language in teaching mathematics. 
A focus on teacher language used during teaching is crucial especially recognising that 
schooling is accomplished largely through spoken and written language. Understanding and 
responding to challenges of teacher language practices may offer potential powerful avenues 
of enhancing the teaching and learning of mathematics. This is even more relevant in situations 
where the language of teaching and learning is neither the teacher’s nor the students’ first 
language. Such complex language situations in teaching have been found prevalent in 
education systems of post-colonial countries such as South Africa. 
In mathematics, language is the primary medium for the construction, sharing and expanding 
of ideas. Like other languages, mathematics has its own vocabulary, grammar (principles that 
govern the correct use of language), syntax (the part of grammar that concerns rules of word 
order), synonyms, negations, conventions, abbreviations and sentence structure. This is 
referred to as the mathematics register (Halliday, 1978; Lee, 2006; Schleppegrell, 2007). The 
relationship between mathematics and language is explained through the idea of a register. 
 
2.4 THE MATHEMATICS REGISTER 
Halliday (1978, p. 195) defines a register as “a set of meanings that are appropriate to a 
particular function of language, together with the words and structures which expresses these 
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meanings.” Words and phrases in mathematics thus assume specific meanings appropriate to 
the subject. Learning mathematics as articulated by Halliday (1978) thus means learning to use 
language in specific ways appropriate to the discipline of mathematics.  Kersaint et al., (2009, 
p. 46) defines the mathematics register as “… a subset of language composed of meaning 
appropriate to the communication of mathematical ideas.” Meaning assigned to words is a 
determinant factor in deciding whether a word or phrase is mathematical or not. Part of learning 
mathematics involves learning and gaining control over its register (Chapman, 1993; Ríordáin; 
2009; Setati, 2008) which in essence is distinguishing between everyday language and 
mathematical language.  
The mathematics register is also referred  to as “the way of using symbols, specialist 
vocabulary, precision in expression, grammatical structures, formality and impersonality that 
results in ways of expression that are recognisably mathematical” (Lee, 2006, p. 14). The 
presence of a mathematics register permits the existence of boundaries between mathematical 
talk and non-mathematical talk in teacher language. The mathematics register employs 
language that may be used in everyday life, for unique mathematical purposes and resultantly 
expressing mathematical meanings. Thus some words and phrases when used in mathematics 
will assume different meanings from the ordinary non-specialised register and even from other 
specialised registers (Figure 2.3). An implicit requirement to use language in certain ways that 
are recognisably mathematical is inherent in mathematics classrooms. The idea of a register 
assists in clarifying the distinction between everyday language and mathematical language. 
This idea also provides language tools for distinguishing terms when used in different sub-
registers of mathematics (Figure 2.3). 
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Figure 2.3: Types of registers in mathematics 
The natural language, which is the overall language that one may speak has elements of 
specialised mathematical register and ordinary non-specialised register. Thus as argued by 
proponents of mother tongue instruction (Feza-Piyose, 2012; Lafton, 2008; Lolwana, 2005; 
Prah, 2009), all languages are capable of becoming LOLT in mathematics. Mathematics 
register has sub-registers (Fig 2.3) that pertains to various domains of the discipline.  
According to Meaney, Trinick & Fairhill (2012), the mathematics register has four 
components: specialist vocabulary, specialist syntax, mathematical symbols and ways of 
talking. Key features of a mathematics register, based on the works of Lemke (1990, 2003), O’ 
Halloran (1999, 2000, 2003), Veel (1999) and Schleppegrell (2007, 2012) can be divided into 
two major groups:  
a) Multiple semiotic register (which is for meaning creation) and 
   b) The grammatical patterns.  
The multiple semiotic register comprises mathematics symbolic notations, oral language, 
written language, and graphical and visual displays. The grammatical patterns involve technical 
vocabulary, dense noun phrases, being and having verbs, conjunctions with technical meanings 
and implicit logical relationships. Schleppegrell (2007) reiterates the important role teachers 
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play in helping learners use language effectively and efficiently, and the need for the explicit 
teaching of mathematical language in mathematics.  This study is interested in all the 
grammatical patterns and oral language of the multiple semiotic register. Pierce & Fontaine 
(2009), Schleppegrell (2007) and Meaney et al. (2012) further divided oral language into: 
 technical terms (words with meaning only in mathematical discourse),  
 lexical words (specialist use of more general terms) and  
 everyday words (mathematics terms that use everyday words for unrelated 
ideas, for example, expression, function, difference).  
The teachers’ use of technical terms and everyday words for mathematical purposes is of 
interest to my study. Chapman (1993) provides another way of looking at the mathematics 
register, that is,  
 formal mathematics register,  
 the register of teaching and  
 everyday register.  
This categorisation is governed by when and what comes into play at various stages and 
situations of learning. 
 
2.3.1 Sub-registers for this study 
Hardy (2008) defines a sub-register as a set of meanings that are appropriate to a particular 
function of a sub-register together with the words and structures that are used to express these 
meanings. This definition was developed from the definition of a register given by Halliday’s 
(1978) definition given above. Different branches of mathematics have developed and are using 
different sub-registers. These sub-registers are not discrete but share some of the aspects of the 
register. My study focuses on trigonometry and geometry sub-registers. These were chosen 
for this study mainly on the basis that they both comprise over 80% of the Grade 11 Paper 2’s 
weighting. Trigonometry’s weighting is 50 150⁄  marks and geometry is 
80
150⁄  marks (CAPS 
FET, 2011, p. 10). According to the CAPS (2011, p. 9) document, this weighting serves as 
“guidance on the amount of time needed to address adequately the content … and guidance on 
the spread of content in the examination (summative assessment).” This thus implies that 
17 
 
teachers of Grade 11 Mathematics classes when preparing students for Paper 2 spend over 80% 
of their teaching time on these two sub-registers. 
Trigonometry and geometry sub-registers were also chosen for this study because they both 
develop visualization skills in students (Gunhan, 2014) which are necessary for assisting 
students to perceive interactions of and in complex processes. Among other reasons, 
trigonometry and geometry are fundamental in the high school curriculum in relation to other 
topics such as calculus. Studies have indicated that high school students have difficulty in 
understanding trigonometry (Akkoc, 2008) and geometry (Gunhan, 2014). My study focused 
on the language practices of teachers during their teaching of these two sub-registers. 
 
  2.4.1 Components/Features of the mathematics register 
Mathematics can be referred to as a language that is filled with vocabulary, symbols, and 
sentence structures. Mathematical language used in the classroom has four aspects: 
mathematical vocabulary, mathematical notation, metaphors and jargon, and grammar and 
syntax (Kersaint, Thompson & Petkova, 2013; Schleppegrell, 2007). Each of these aspects is 
briefly explored in the section below. 
 
2.4.1.1 Mathematical vocabulary 
This refers to the processing of information by teachers and students during teaching and 
learning which requires the understanding of the vocabulary used in mathematics. The 
language of mathematics contains several types of vocabulary that teachers may use to 
influence students’ conceptual understanding and growth. Mathematical vocabulary here is 
discussed under technical/specialized words, lexical words and everyday words. 
Technical words 
Mathematical language uses specialized or technical mathematics words and phrases that are 
not or are rarely used in other settings of everyday life. Examples of such words include 
hypotenuse, parallelogram, surds, quotient, divisor, asymptote and equilateral among others. 
These terms are specific to mathematics and have meaning only in mathematical English 
(Raiker, 2002). Phrases or grouping of words can also become recognised as technical terms 
for example square root, degrees of freedom, prime factors, highest common factors and empty 
set. Technical terms and phrases are specifically mathematical (Kersaint et al., 2009), relate to 
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specific mathematical topics (Chapman, 1993) and have precise meanings that must be taught 
in the classroom (Schleppegrell, 2007) as these are used infrequently outside the classroom. 
Lexical words 
Lexical words are those mathematical words, specialist vocabulary that have specific meanings 
in mathematics that are different from their ordinary use. For example, the words origin, power, 
root, remainder, table, ruler, force. When used in mathematics, they have specific meanings 
that are different from everyday use. Such words can be the source of problems in mathematics 
teaching and learning. For lexical words, constant practice is crucial for students to know both 
the mathematical and the general meanings of these words. Students must be assisted to 
differentiate between the technical and the everyday use of these words. 
Everyday words 
Everyday words according to Raiker (2002, p. 52) are “words which occur both in everyday 
English and mathematical English but which can have similar and different meanings in 
mathematical English from their meaning in everyday English.” Examples of such words 
include change, points, fair, difference, among others. Kaye (2013) argues that teachers often 
do not realize that everyday words used within mathematics lessons pose difficulties for 
students. The reason cited is that teachers spend much time focusing on technical terms and 
phrases. 
Lexical and everyday words are used in varying degrees of frequency elsewhere outside the 
classroom by teachers and students. The meanings that are ascribed outside mathematics 
classrooms are not necessarily or precisely mathematical. These lexical and everyday words 
and phrases have specific and precise meanings when used in mathematics even though in some 
cases their meanings in everyday language may not be precise. In some cases these everyday 
meanings may not be mathematical at all. This has advantages in the teaching of mathematics 
and possesses challenges at the same time. To specify the boundaries and technical uses of 
terms within the domain of mathematics, definitions are used. These definitions formalize 
terms and phrases used elsewhere and narrow the meaning of these terms within mathematics. 
It is important that teachers help pupils to recognize words used in everyday life and assist 
them to think about them differently in mathematics (Lee, 2006). Availability of mathematical 
terms and phrases in an indigenous language may greatly assist in this regard. The challenge 
that teachers may encounter is using terms in pupils’ first language in which the mathematics 
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register has not been formally developed. Such use may compromise precision and consistency 
which are key features of mathematics. 
The development of a mathematics vocabulary can be done in any language as long as efforts 
are made to define and formalize terms that are new or already in use in a given society. Words 
and phrases used in everyday life may be adopted and they assume specific meanings for 
mathematical purposes. As explained here mathematics has also terms that are used only in the 
discipline and nowhere else. These have been referred to as technical or specialized terms. Such 
terms exist because mathematics is a language in itself (Baber, 2011). However, mathematics 
teaching in multilingual classrooms should address much more than vocabulary (Moschkovich, 
2012) and support meaning making and conceptual understanding. 
Other classification of mathematics vocabulary 
Kersaint et al., (2009, p. 47) adapted six categories of the language of mathematics’ vocabulary 
that influences students’ thinking from Thompson, Kersaint, Richards, Hunsader & Rubenstein 
(2008). These are:  
 English words with a different meaning in mathematics (e.g. positive, negative, table, 
limit); Technical or specialized mathematics terms (e.g. hypotenuse, divisor, 
trapezoid);  
 Terms with multiple meanings within mathematics (e.g. square - a geometric shape and 
to multiply a number by itself, base - base of a triangle and base of a logarithm or in 
exponents); Compound phrases that are used to represent new concepts (e.g. least 
common denominator, square root, inverse variation);  
 Terms that are homonyms with common English words (e.g. plane vs. plain, arc vs. ark, 
sum vs some); and  
 Words with different meanings in different content registers (e.g. radical in 
mathematics and in social sciences, solution and base in mathematics and in science.  
Kersaint et al.’s (2009) classification of mathematical vocabulary into these six categories may 
be used to understand teacher language practices in a multilingual mathematics classroom.  
Ernst-Slavit & Wenger, (2015) explain that the mathematics register includes diverse words, 
phrases, and expressions that can be grouped into four categories:  
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 Everyday vocabulary which are terms and phrases used in almost any setting;  
 General academic vocabulary are terms and phrases used in different content areas 
including mathematics that is in many other specialised registers (Figure 2.3) ;  
 Specialized academic vocabulary are terms and phrases associated with mathematics; 
and 
 Technical academic vocabulary are terms and phrases associated with a specific 
mathematics topic or sub-registers of mathematics (Figure 2.3).  
In this review of mathematical vocabulary, the recurrence of everyday and technical or ordinary 
words and scientific words is evident. Some everyday occurring words when used in 
mathematical contexts assume totally different and specific meaning from their everyday 
meaning. Careful use of everyday words is important for minimising confusion and 
misconceptions during teaching and learning. When teaching English second language learners 
using teacher strategies such as code switching, caution must be exercised. This is because 
frequency of use of everyday words by teachers is expected to increase especially that there is 
not enough material in indigenous languages to aid Grade 11 Mathematics teachers of such 
classrooms.  
 
2.4.1.2 Mathematical symbols 
Mathematics language uses symbols to compress ideas, making them conceptually and 
linguistically smaller to work with (Carpenter, Franke & Levi, 2003). Symbols used in 
mathematics range from numerals to more complex and highly specialized notations. In the 
teaching of mathematics symbols are used to represent and express concepts, processes, 
functions, values, operations, or structures (Ernst-Slavit & Wenger, 2015). An example is ‘the 
difference of the square of any two numbers is the product of the sum with their difference’ is 
shortened as(𝑎2 − 𝑏2) = (𝑎 + 𝑏)(𝑎 − 𝑏). Similar symbols may be used with different 
meanings depending on how they are positioned and used. For example: 
 1 2 3 … is a set natural numbers and 212 is a single number two hundred and twelve, 
or  
 100012 is a number in base 2 and 100012 is a single number in base 10 
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All these symbols have different meanings in mathematics teaching and learning. This is 
because symbols, in some cases, belong to different mathematical sub-registers as indicated in 
Figure 2.3 above.  
Chirume (2012) investigated 7 teachers, 27 ‘A’ level students and 120 ‘O’ level students in 
Zimbabwe looking at how mathematical symbols influenced understanding of secondary 
school mathematics. In his study, one of the problems associated with the use of mathematical 
symbols was pupils’ failure to interpret or understand the meaning of mathematical symbols 
due to the way they were taught to read, pronounce and use those symbols by their teachers.  
This in turn had a negative influence on understanding and mastery of mathematics concepts 
on these students in his study. Pimm (1987) gives a similar view and suggests that the grasp of 
correct use of symbols clearly depends on the language of the reader of those symbols.   
Rubenstein & Thompson (2001) present five challenges associated with the use of symbols to 
convey mathematical ideas.  
 First, mathematical symbols require several words to verbalise their meaning. For 
example ≥ is verbalised as ‘is greater than or equal to’. It is this verbalisation of symbols 
that teachers of multilingual classes would need to circumspectly approach for their 
students to fully comprehend this component of the mathematics register.  
 Secondly, symbols may be verbalised in multiple ways for example 𝑎 × 𝑏 can be 
verbalised as 𝑎 times 𝑏, the product of 𝑎 and 𝑏, and multiply 𝑎 times 𝑏.  
 Thirdly, symbols have several meanings depending on the context within mathematics 
or the sub-register in which they are used. An example will be the use of subscripts. 
The subscripts in a geometric concept of gradient 𝑚 =
𝑦2−𝑦1
𝑥2−𝑥1
 indicate how coordinates 
from two ordered pairs are to be used. The subscript in the algebraic expression log2 16 
represents the base of an exponent.  
 The fourth challenge is that mathematics concepts within and across sub-registers can 
be represented using different symbols. An example is with the process of 
multiplication,  8 × 3, 8(3), 𝑎𝑛𝑑 8 ∙ 3.  
 Lastly, mathematics symbols may be implicit but central to meaning, for example, 
addition 75 represents 70 + 5, and multiplication 5(𝑥 − 2) represents five times the 
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quantity 𝑥 − 2.  In all these cases cited here, verbalisation of symbols is crucial in 
helping listeners decode the correct intended meaning. 
Kersaint et al., (2009) conclude that teachers need to help students not only to recognise the 
mathematical symbols, but also assist them to learn how to associate them with particular 
concepts and the words used to express these concepts. Ernst-Slavit & Wenger (2015) 
encourage that the teacher’s explanation must accompany the introduction and use of 
mathematical symbols in the classroom given that their purpose is to consolidate meaning.  
Teachers’ use of words to verbalise and explain symbols in the classroom needs to be done in 
a way that assists students to understand the underlying, implicit concepts and processes 
represented by those symbols. Symbols provide no ‘extra’ or redundant words (Lee, 2006) 
which may make the embedded concepts and processes more accessible to students learning 
mathematics especially in a language which is not their first language. This makes the teacher 
a key person to correctly model how mathematical symbols are pronounced and used in the 
classroom. Mathematical symbolism removes the context of the mathematical expression (Lee, 
2006; Raiker, 2002) which may help students grasp the concepts and processes better. 
Teachers’ conscious use of language in verbalising and explaining symbols is thus crucial in 
aiding understanding and assimilation of concepts and processes involved.   
 
2.4.1.3 Metaphors and jargon 
Mathematical language include specialized forms of talking (Barwell, 2009; Chapman, 1993). 
Metaphors can be used in mathematics as a powerful tool for explaining and understanding 
new mathematical concepts. This is even more pronounced when such metaphors are derived 
from the immediate environment of the student. Bair & Mooney (2013, p. 408–9) observed 
that many teachers were using their own localized metaphors. They observed that teachers were 
using what they referred to as ‘creative terminology’ in their mathematics classrooms. Such 
terminology included ‘Mario’ and ‘bam-bam’ developed from video games that students in 
those classes play outside school. Pimm (1987) warns that although beneficial, use of such 
strategies may also present challenges when its irrelevant features cause distraction. Pimm 
(1987) also states that much of the confusion between the everyday and mathematical use of 
words has metaphorical roots. Some metaphors are only appropriate when the concept is 
introduced and do not hold up as more content is introduced. Lee (2006) writes that: 
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The idea that an equation is a balance works very well until negative numbers are 
included in the problems to be solved. If the pupil is relying on that metaphor, and not 
the underlying mathematical concepts about equations, then they will have no idea how 
to proceed when the metaphor breaks down. (p. 17). 
Any teacher strategy used in the classroom should not be an end in itself but a means to scaffold 
students to deeper entrench mathematical meanings and concepts. Metaphors and jargon are 
useful as long as they enrich the teaching and learning environment in both short and long term.  
 
2.4.1.4 Grammar and syntax 
Mathematical language includes specialist syntax especially in relation to the expression of 
logical relationships (Barwell, 2007). Setati, Chitera & Essien (2009) suggest that learning 
mathematics has elements that are similar to learning a language since mathematics, with its 
conceptual and abstracted form, has a specific register and associated discourses.  
There are language patterns and grammatical structures that are unique and specific to the 
language of mathematics. An example would be the syntax of a word problem, ‘the number 𝑦  
is three more than the number 𝑥’ which may not result in a correct algebraic representation. 
Here students may write 𝑦 + 3 = 𝑥 to represent the placement of the values rather the correct 
representation 𝑦 = 𝑥 + 3.  This error is as a result of attempting to read and write mathematical 
sentences in the same way as one would read and write in the everyday form (Kersaint et al., 
2009). The error might also be caused by students trying to literally translate mathematical 
concepts expressed in words into concepts expressed in symbols. 
Language features such as the use of logical connectors, which are phrases used in combination 
to indicate a relationship between two or more propositions (Kersaint et al., 2013) in 
mathematics teaching, may pose challenges. Commonly used logical connectors in 
mathematics teaching include words and phrases such as: if … then; if and only if; because; 
therefore; and implies, among others. The use of logical connectors for example, consequently 
and however, in everyday language indicates a logical relationship between parts of a text yet 
in mathematics they signal similarity or contradiction (Ernst-Slavit & Wenger, 2015). Every 
day use of these logical connectors is not always the same as the scientific or mathematical use 
in the classroom. To function successfully in mathematics environments, Kersaint et al. (2009, 
p. 48) advise that “students must recognise these connectors, the situations in which they 
appear, and the situations signalled by them.” Some situations they cited signalled by these 
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logical connectors include similarity, contradictions, cause and effect, reason or result, 
chronological or logical sequence. 
The other grammatical feature researchers (Ernst-Slavit & Wenger, 2015; Kersaint et al. 2009, 
2013; Schleppegrell, 2007) found to pose challenges to students are the use of comparative 
structures (for example greater/less than, n times as much as) and prepositions (for example 
the temperature fell by twelve degrees, from twelve degrees, to twelve degrees). Mathematical 
grammar is important because it ensures precision and consistency in language use which is a 
key characteristic of the subject. Achieving a high level of precision and consistency in 
mathematics requires the language one uses to be free of many of the vaguenesses and 
ambiguities of ordinary, everyday speech. 
 
2.4.2 Teaching mathematics and its language 
The Department of Basic Education (DBE) in Curriculum and Aassement Policy Statement 
(CAPS) (2011) defines “mathematics” as a language that makes use of symbols and notations 
for describing numerical, geometrical and graphical relationships. Following this definition, 
two of the six essential mathematics skills learners should acquire as set out in the DBE’s CAPS 
FET (2011) document are: to develop the correct use of the language of mathematics and to be 
able to communicate appropriately by using descriptions in words, graphs, symbols, tables and 
diagrams. The importance of language in the teaching of mathematics and the due attention it 
needs in the classroom is well articulated in the policy document. This is even more crucial in 
contexts where the majority of students are learning mathematics in the language which is not 
their first language. 
When mathematics is viewed as a language, teaching the discipline will entail thinking 
seriously about the language one is to use. Since the concepts will be articulated in a language 
and the intended correct mental image and understanding of the concept should thus be evoked 
in the student’s mind, words chosen should be precise and consistent. As reiterated by Barwell 
(2007), learning a language and becoming fluent or competent in that language is about 
learning the social and cultural aspects and entities of that language. This implies that the 
teacher of a mathematics multilingual classroom should assist students to become learners of 
mathematics who will be able to do and talk about mathematics. This resonates with 
Vygotsky’s (1978) interpersonal and intrapersonal planes to which a child is subjected in a 
socio-cultural environment. 
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While acquiring the mathematics register is often assumed to occur when learning 
mathematics, this may not be a clear cut and straight-forward process when teachers are 
teaching in second language and students learn also not in their native language (Meaney et al., 
2012). In the discussion above, the presence of technical (specialised or formal) register and 
the everyday (non-specialised or informal) register is reiterated. A key challenge thus exists in 
the teaching of mathematics where students are to be assisted in moving from every day, 
informal ways of construing knowledge into specialised, technical and academic ways that 
leads to conceptual learning and understanding of mathematical concepts. Schleppegrell (2007) 
points out that  
if mathematics concepts are not introduced and explained in oral language that moves 
from ordinary language that students already understand to the more technical language 
that they need to develop for full understanding of the concepts (and for disciplinary 
learning of mathematics), student learning suffers. (p. 156). 
The case is unique and complex for English second language speakers, because they are 
learning ordinary English and also use their home language which in many cases is ordinary, 
non-specialised language. Thus bridging the gap between conversational language and official 
mathematics language is not a straight forward matter and requires teachers to be more 
innovative than simply relying on oral discussion as a vehicle for learning (Meaney et al., 
2012). The development of a mathematics register in order to bridge the gap should thus be 
considered for all indigenous languages  
Teachers can facilitate and enable pupils’ participation and understanding of complex and 
abstract mathematical content if they (teachers) use the mathematics register effectively 
(Schleppegrell, 2007). This use can be through the deliberate move from everyday to technical 
use, from ordinary non-specialised forms to formal, specialised and esoteric modes of talking 
(Dowling, 2002). What support do teachers need in order for such beneficial teacher language 
behaviour to become a reality in South African schools? The prevalent use of teacher language 
practices such as code switching in South Africa’s classrooms is widely documented (Setati 
2005, 2008; Zuma & Dempster, 2008; Probyn, 2006; Schäfer, 2010). Ad hoc use of such 
language practices in order to explain English terms and concepts was found to be a source of 
learners’ misconceptions regarding mathematics concepts (Sanders, 1993). This is because 
some mathematical terms chosen by the teacher are incomplete in indigenous languages in 
relation to their English equivalents. The teacher’s use of pupils’ home language needs to be 
done consistently and precisely during the teaching and learning of mathematics. 
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2.5 LANGUAGE AND COGNITION 
Language is critical for cognitive development as it provides the concepts for thinking and the 
means for expressing ideas and asking questions (Vygotsky, 1989). Language is thus broader 
than just being a communicative tool. Taking from Vygotsky’s (1978) understanding, “thought 
is not merely expressed in words; it comes into existence through them” (p. 218). Language is 
required for bringing mathematical knowledge into existence (Halliday & Martin, 1993). The 
teacher’s talk or speech in the classroom gives voice to his thoughts about a given concept or 
idea.  
Learning depends on the intricate relationship between thinking and language in any academic 
environment. Thinking occurs in words in most instances hence language and thought seem 
quite inseparable (Vygotsky, 1986). Hickmann (2001) explains that Vygotsky explicitly aimed 
at relating thinking and speaking within a perspective that places language at the centre of 
cognitive and social development of an individual. With such a view, language can be 
considered to have two key interrelated functions during mathematics teaching: A 
representational function that is essential for reasoning and for the formation of concepts, and 
a communicative function which is for social interaction.  Kersaint et al. (2009) contend that 
“language is the primary vehicle for learning, instruction, and overall intellectual development. 
… It is a vehicle for helping learners broaden and deepen their understanding of important 
[mathematical] ideas” (p. 46). Thought is brought into existence through a given language, 
hence language is a tool for creating thoughts and organising them. 
 Language permits mathematics teachers and learners to work out meanings, convey their 
understanding, further develop and refine their thinking. Pimm (1991) argues that complexities 
of language rather than a mathematics task itself results in many children’s difficulties with the 
subject itself. Mathematics concepts and the thinking associated with those concepts cannot be 
shared in the classroom if there is no appropriate teacher language to convey this thinking in a 
way that can then be grasped and understood by the students. Thus LOLT is intended to provide 
the means for teachers to think about mathematics, to express their thinking and making 
embedded concepts accessible to the listeners.  
In the study of human development there are at least three main positions summarized by 
Nadelman (2004, p. 241) regarding the relationship between language and cognition:  
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 First, is that language develops largely independent of cognition (Chomsky, 1975);  
 secondly, cognition influences both language and the pace of language development 
(Piaget, 1923); 
 and lastly, that language precedes cognition and is the primary influence on thought 
development (Hill & Mannheim, 1992; Vygotsky, 1978; Wertsch, 1991). 
Language is considered an essential prerequisite for thought. This study embraces the third 
position.  
While the relationship between thought and language is complex and conflicting views exist 
(Nadelman, 2004), it is agreed among cognitive scientists that mathematical thinking occurs in 
some language. The language of mathematics helps us to think and communicate 
mathematically (Pimm, 1991). Language is considered to be both a precondition for thought 
and a bearer of thought and it influences the extent to which a child’s intelligence is actualized 
(Botes & Mji, 2010).  Mohini (2008) states that in an active integrated learning environment, 
the development of language proficiency, thinking skills and mathematics knowledge are all 
intertwined. The teacher’s recognition of the relationship between mathematics teaching, 
cognition and language development is crucial especially when the subject is not taught in a 
learner’s first language. The extent to which concepts are acquired or formed in the mind of 
the learner depends on the use of appropriate language (Orton, 2004). Since language and 
conceptual understanding are inseparable, Schäfer (2010) suggests that for effective teaching 
of mathematics concepts to happen, it is important that a shared mathematical register should 
exist in the language of instruction. Orton (2004) argues that there is a great need to develop 
school mathematics curricula which enable and encourage students to think in their mother 
tongue.  
 
2.6 LANGUAGE AND THE TEACHER 
Mathematics language is an important medium through which mathematics teachers convey 
understanding in the classroom. Mathematics teachers use language to state mathematical 
properties, to explain reasons of mathematical theories, to describe the mathematical concepts, 
and to solve mathematical problems. The teacher’s role in using spoken language is to foster a 
productive classroom environment. It is crucial especially when the LOLT is not the students’ 
first language. Raiker (2002) argues that spoken language is in large part responsible for 
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problems in teaching and learning of mathematics and hence teachers should use the language 
to create a concept rich mathematical classroom.  
A greater part of a mathematics teachers’ tasks in the classroom requires the use of mathematics 
language (Raiker, 2002). Therefore well planned use of mathematical language is crucial. 
Language plays a vital role in the multilingual mathematics classroom (Barwell, 2009) and the 
teacher’s role in fostering understanding and concept assimilation is crucial. The teacher’s own 
consistent and precise use of language in the mathematics classroom serves as an example of 
effective communication. 
Teachers put language to use according to situations (context) in which they find themselves 
(Farrugia, 2006). For example, teachers make decisions on which language to use during 
teaching depending on the classroom language conditions they are faced with at a given time. 
Hence addressing specific instances of the teacher language commonly used in the mathematics 
classroom helps teachers to identify more clearly what sort of language can be a source of 
difficulties for their students.  
The teacher’s ability to communicate information in a structured, precise way using a concise, 
impersonal style that is conventionally mathematical is important for pupils’ success as 
mathematicians (Lee, 2006). Whatever language a teacher chooses to use, the teacher’s goal is 
to foster effective and successful communication in the classroom. The teacher’s language 
strategies for supporting the development of mathematical ways of talking in a multilingual 
classroom have to involve opportunities and enabling environments for conceptual teaching 
and understanding of mathematics. As language use in mathematics can be a barrier to such 
communication, Lee (2006) urges teachers to find ways and means to reduce those barriers 
through use of well thought out language. 
It is encouraged that a change of focus in terms of how language is used, is needed especially 
in mathematics classrooms. Mohini (2008) recommends that instead of focusing on 
deficiencies, instruction should build on the background and interests that students bring to the 
classroom. Mathematics teaching in multilingual classrooms should draw on language 
resources and experiences that students bring with them to the learning process (NCTM, 2010; 
Setati, 2005). Thus tapping pupils’ language and using it to enhance teaching and learning is 
encouraged by many researchers who now advocate for its use as a resource in the teaching 
learning environment (Adler, 2001; Franklin, 1990; Setati, 2003). If all what teachers see, are 
students who do not speak English, who mispronounce words, who are incapable to discuss in 
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LOLT chosen (English in this case), then instruction for such teachers will focus on the 
deficiencies (Hong, 2008). A concurrent approach or a skilled use of both home language and 
LOLT may become a part of teaching process in mathematics instruction. Nkosi (2010) 
strongly points out that we cannot continue with a situation in which African children leave 
their language at the gates of learning. The teaching of mathematics in schools should thus 
incorporate use of African languages. 
Mathematics is regarded as a subject where the language use of the teacher has a significant 
effect on the language behaviour of the learners (Then & Ting, 2011). Thus the teacher needs 
to have a wide repertoire of mathematical language skills in order to engage learners in 
mathematical thinking. This implies that the teacher’s consistent, well thought out systematic 
use of language resources such as code switching is important to the understanding, acquisition 
and assimilation of concepts by the learner. Tshabalala (2012,  p. 23) urges that “it is imperative 
for the teacher to know how he will use the correct mathematical language to ensure that 
mathematics does not get lost in the process of grappling with the language itself.”  
Research done on teaching mathematics to English second language learners has provided the 
following recommendations:  
 Mathematics teachers should treat students’ first language as a resource and not a deficit 
(Moschkovich, 2000; Gandara & Contreras, 2009);  
 Mathematics teachers should address much more than vocabulary and support student 
participation in mathematical discussions as they learn English (Moschkovich, 2002; 
2007);  
 Teachers should draw on multiple resources available in their classrooms such as home 
language and experiences outside of school (Setati, 2008).   
The teacher’s language choices in a multilingual classroom should be guided by the quest to 
support conceptual understanding of all the students regardless of their proficiency in English 
(Moschkovich, 2012). Establishing learning environments that support and honour the diverse 
ways in which mathematical thinking is communicated in the classroom, for example code-
switching (Moschkovich, 2009), should be well thought out and supported by the teacher. This 
will ensure that all students in a multilingual classroom are accorded opportunities to gain 
access to mathematical concepts. 
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Antony & Walshaw (2009) distinguish between effective and non-effective teachers. They said 
effective teachers shape mathematical language by modelling appropriate terms and 
communicating their meaning in ways that students understand. Antony & Walshaw (2009) 
emphasized that these teachers do this by making links between mathematical language, 
students’ initiative understandings and the home language. The teacher’s use of home language 
or first language of the learners is thus important and hence advocated for by many researchers. 
 
2.7 ANALYSIS OF TEACHERS’ LANGUAGE USE IN THE CLASSROOM. 
Teachers in mathematics classrooms use language to pursue the achievement of their academic 
and curriculum goals and aims. The teaching and learning process is influenced by the way 
teachers plan, carry and control their own classroom language practices. Teachers use talk for 
a diverse number of purposes during teaching. As found by Mercer (1995), teachers in an 
attempt to guide classroom learning, use talk to do three things (see Table 1.1); elicit knowledge 
from students, respond to things that students say and to describe the classroom experiences 
that they share with the students to enrich the teaching process. 
 
2.7.1 Knowledge elicitation from students  
Eliciting relevant knowledge can be direct or cued and largely involves questioning skills as 
employed by teachers in the classroom. Elicitation is used to obtain students’ responses and to 
stimulate talk and interaction in the classroom. The leading technique in eliciting ideas and 
responses from students is through asking questions. Darn (2008) argues that questioning is 
crucial for teachers to perform their pedagogical functions such as managing the class, 
engaging students with content, encouraging participation and for increasing understanding. 
Teachers may ask questions that they already have answers to, or those that they do not. In this 
stage, they may provide strong verbal hints and visual clues to what answer is required for a 
particular question. This is referred to as cued elicitation (Mercer, 1995). Wording a question 
in a certain way may be used to achieve cued elicitation.  
Teacher questions in the mathematics classroom may be defined as instructional cues that 
convey to learners the  mathematical content elements to be learned and directions for what is 
to be done and how. Incremental questioning defined by Blanton, Berenson & Norwood (2001, 
p. 232) as “a series of simple, closed, leading questions that funnel students towards the final 
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answer” is a common feature in mathematics classrooms. A lot of research has been done on 
the kinds and number of questions, on the when and why of questioning. Small (2009) posits 
that teachers need to use questioning for provoking student thinking and thereby deepening 
their conceptual understanding in the mathematics classroom. The teacher’s skilful questioning 
plays a key role in helping students to grasp mathematical processes, see the connections 
between mathematical ideas and build new understanding in mathematics (Storeygard, Hamm 
& Fosnot, 2010). 
Besides questioning, Mercer (1995) mentions that teachers employ a repertoire of techniques 
for eliciting knowledge from their learners. He cites Tony Edwards’ techniques for initiating 
and extending discussions in the classroom. These include use of open-ended or provocative 
statements, inviting elaboration, admitting perplexity when it occurs, encouraging questions 
from learners and maintenance of silence at strategic points.  
 
2.7.2 Responding to students’ contribution 
One of the ways that teachers use to enrich and sustain dialogue in the classroom with students 
is to use what students say, that is responding to students’ contributions. Mercer (1995) 
identified five ways to respond to things that students say (see Table 2.1 below). Firstly, it can 
be through confirmation where the teacher approves and supports students’ contributions. 
Secondly, teachers use repetitions of what learners say which allows “the teacher to draw to 
the attention of a whole class an answer or other remark which is judged by the teacher to have 
educational significance…” (Mercer, 1995, p. 32). Repetition may result in teachers using 
redundant words described by Lee (2006) as ‘extra’ words that makes the content more 
accessible to pupils learning mathematics. Kersaint at el. (2013) recommend that mathematics 
teachers should use simplification of student’s contribution, expansion of student’s ideas, direct 
definition and comparisons to build in redundancy. Thirdly, teachers may provide 
reformulations or paraphrasing of the pupil’s remark to provide the class with a revised and 
polished version of students’ contributions. Fourthly, teachers may respond through 
elaborations which are instances where a teacher expands, amplifies, explains or enlarges on 
learners’ contributions and explains its significance to the whole class. Lastly, teachers may 
use explicit rejection of pupils’ wrong or unsuitable contributions when responding to their 
contributions in the classroom.  
 
32 
 
Table 2.1: Some techniques that teachers use in the classroom 
 
 (From Mercer, 1995, p. 34) 
Mercer (2004) makes an important observation that “teachers also often elaborate and 
reformulate the contributions made to classroom dialogue by students as a way of clarifying 
what has been said for the benefit of others and also to make connections between the content 
of children’s utterances and the technical terminology of the [mathematics] curriculum” (p. 
145). Moschkovich (2012) concludes that teachers need support in developing competencies 
on how to uncover the mathematics in student contributions in the classroom and how to use 
talk to effectively build on students’ everyday language into an academic mathematical 
language. 
 
2.7.3 Describing classroom experiences 
Lastly, teachers may use talk to help students see how various activities in the classroom 
contribute to the development of their understanding. Teachers in this category describe 
classroom experiences that they share with students in such a way that the educational 
significance of those joint experiences is revealed and emphasized. Mercer (2004) notes that 
teachers regularly offer their classes recaps which are summaries of what they consider to be 
the salient features of the past learning event. These recaps are crucial for assisting students in 
To elicit knowledge from learners
-Direct elicitations
-Cued elicitations 
To respond to what learners say
-Confirmations
-Rejections
-Repetitions
-Elaborations
-Reformulations
To describe significant aspects of shared experience
-‘We’ statements
-Literal recaps
-Reconstructive recaps
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relating current activities to past learning experiences resulting and making meaningful 
connections. 
 
2.7.4 Functions of teacher-talk 
Wiebe Berry & Kim (2008) in their exploration of teacher talk during mathematics instruction 
in the classroom concluded on six categories of the functions of teacher utterances. These are 
elicitation, responding to students’ contributions, classroom organisational purposes, 
presentation of content, evaluation/assessment and sociating strategies. My study is interested 
in consistent use of home language by teachers during mathematics instructions. Mercer (2000, 
p. 67) posited that “words gather meaning from ‘the company they keep’, that is, from the 
influence of the meanings of other words which are used with them”.  The ‘where’ and the 
‘when’ of word usage in speech is an important consideration in this study. Weibe Berry & 
Kim’s (2008) categories together with Mercer’s (1995) analysis of teacher utterances have 
informed the development of this study’s categories that I used to understand teacher language 
practices in multilingual classrooms. These models were used to inform and direct the analysis 
of teacher’s language use in mathematics classrooms. 
Kogut & Silver (2009) analysed how the type and quantity of teacher talk was linked to 
classroom activities and considered the extent to which teacher talk encourages and promotes 
thinking and learning. They used a predetermined coding scheme drawn from Luke et al. 
(2005) in the analysis of each teacher utterance in 28 lessons of seven teachers at one school. 
Kogut & Silver (2009, p. 7–8) found that teacher talk was used for each of the following 
purposes in varying quantities and frequency: 
 Curriculum-related – any talk about the actual content or skills to be taught.  
 Organizational – talk to organize class activities and participation patterns, 
provide general instructions, to set up, to move bodies; to manage time, space, 
to tell students what is coming next, to manage transitions, etc.  
 Regulatory – disciplining, behaviour management, class and student control by 
teacher.  
 Test-strategy – explicit reference to testing, exams or test requirements; it might 
include advice on how to take tests.  
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 Informal – digressive whole class talk with teacher, e.g., teacher talks about the 
weather when it has no bearing on the topic taught or calls for time-out and chats 
with students.  
As noted by researchers (Alexander, 2000; Kogut & Silver, 2009; Mercer, 1995; 2000; 2004; 
2010; Weibe Berry & Kim; 2008), these techniques discussed here are commonly used by 
teachers in their classrooms throughout the world. These techniques are important in analysing 
and understanding how teachers’ language guides conceptual growth in the classroom. Since 
teacher language practices are crucial for creating classroom environments that will result in 
meaningful learning the form of language used during employment of these techniques will 
need to be considered for precision and consistency. This is because 
Teachers are expected to help their students develop ways of talking, writing and 
thinking which will enable them to travel on wider intellectual journeys, understand 
and being understood by other members of the wider communities of education: but the 
teachers have to start from where the learners are, to use what they already know and 
help them go back and forth across the bridge from ‘everyday discourse’ into ‘educated 
discourse’. (Mercer, 1995, p. 83–4). 
Teachers of mathematics multilingual classrooms where students are learning the subject 
through a second language in which they are not fluent, will need to use language resources at 
their disposal to assist students to complete the journey successfully. This journey is from 
everyday, informal ways of talking to technical, scientific formal ways of talking in 
mathematics. Mercer (1995) concludes that in every society, teachers, who are the people 
responsible for guiding classroom mathematics learning, do so by using certain kinds of 
language techniques and strategies to develop conceptual growth of their students. Such 
techniques need to be understood and evaluated as they are used in the construction of 
knowledge.  
While teaching, mathematics teachers model ways of doing and talking about mathematics 
(Setati, 1998). They help learners to develop ways of talking about mathematics that enables 
them to become competent members of a wider mathematical discourse (Mercer, 1995). This 
implies that teachers’ use of standard definitions and formal forms of expressions in 
mathematics cannot be overemphasised. Whatever language chosen by the teacher, the 
question to be addressed is, is the teacher using the language precisely and consistently to 
model school mathematics? The techniques identified in this sections were used to guide this 
study to explore and understand teacher language practices in multilingual mathematics 
classroom with special focus on its precision and consistent use.  
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2.8 LANGUAGE AND SCHOOL MATHEMATICS CONTENT 
In all teacher discourse in the classroom, the mathematical content embedded within the 
language used is crucial. It is the mathematical content (concepts) that is intended to be 
transmitted in any mathematical pedagogic discourse. Dowling (1998) examines the 
relationship that language plays and has with mathematical content. This study drew from the 
work of Dowling (1998) to understand and analyse teachers’ language use in the classroom 
and the mathematical contents of the meanings transmitted. As explained by Ensor and Galant 
(2005, p. 293), Dowling’s model is valuable as it “allows us to discuss the articulation between 
school mathematics and out of school practices” such as code switching. 
 
2.8.1 Domains of mathematical practice 
Bernstein (1996) recognizes the importance of educational content in the analysis of pedagogic 
practice and stresses the centrality of classification rules in defining the “what” of any 
pedagogic practice. Based on Bernstein’s theory, Dowling (1998; 2002; 2008) gives the 
theoretical tools to approach and analyse school mathematical knowledge and how language 
affects understanding this knowledge. Dowling (1998) uses the concept of classification (see 
Fig 2.4) to produce a model for analysing different types of mathematical statements in 
pedagogic discourse and provides a language for describing relationships between school 
mathematics and other domains of practice.  
Classification here refers to the boundary strength between mathematics as a specialised 
knowledge and language practices, and everyday knowledge and language practices (Parker, 
2006). Dowling considers the strength of classification as varying according to two strands, 
that is, classification of mathematical content and classification of mode of expression.  As 
reiterated by Dowling (1998, p. 118), “the strength of classification of mathematics is not a 
fixed quality of mathematics, but varies, depending upon the particular mathematical content 
under consideration, or upon the manner in which it might be expressed.” Bertram (2008) 
explains that the content can either be strongly classified, that is, easily recognizable as 
mathematical, or weakly classified (content is not easily recognizable as mathematical). The 
language used, that is, the mode of expression, can also be strongly classified (unambiguously 
mathematical) or weakly classified, that is, language that is relatively unspecialized or not 
strongly mathematical (Bertram, 2008). 
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Dowling (1998) analysed the mathematics presented to students according to the language used 
and the mathematics content inherent in the activities. He proposed a model that identifies four 
domains in which school mathematics maybe classified (see Figure 2.4). These are the esoteric 
domain, the public domain, the expressive and the descriptive domains. 
 
Figure 2.4: Dowling (1998, p. 135)’s Domains of Mathematical Practice 
 
2.8.1.1 Esoteric domain 
The esoteric domain is characterised by a dominant use of expression (deployment of formal 
notation and technical terminology of mathematics) and content (mathematical objects and 
processes). That is, it consists of purely mathematical content and processes rather than real-
life contexts, and within that content specialized and highly technical language of mathematics 
is used. 
Ambiguity is highly minimised and therefore specialised meanings and denotations are 
prioritised in this domain (Parker, 2006). Highly specialised abstract mathematical statements 
which might be elaborated either as a set of principles (relational) or set of procedures 
(Instrumental) are identified as belonging to this domain (Parker, 2006). Dowling (2013, p. 
37 
 
324) maintains that “because it is the exclusive domain of institutionalized expression and 
content, it is only within this domain that the principles of mathematical practice can be fully 
elaborated.” As a result Dowling contends that the other domains are defined in relation to the 
esoteric domain. The importance of development of mathematical competency to the esoteric 
level is articulated by Ensor & Galant (2005)  
According to Dowling, gaining mastery of the esoteric domain mathematics equips one 
with a mathematical ‘gaze’ with which one can look out upon the world and ‘see’ the 
mathematics in it. For the purpose of pedagogy, this gaze results in the incorporation 
of aspects of everyday settings into the mathematics classroom …. (p. 293). 
The ability of the teacher to correctly draw non-mathematical aspects into the teaching and 
learning of mathematics through such pedagogic strategies as code switching can thus be 
regarded as a competence available to teachers who are multilingual speakers. 
 
2.8.1.2 Public domain 
The public domain is characterised by relatively weak classification of content and mode of 
expression. In the public domain, Dowling (2013) states that the content and its expression are 
both weakly related to esoteric mathematics and hence it has the appearance of a non-
specialized mathematical practice. It must be pointed out that the public domain is not general 
talk, but classroom teacher talk characterized by low levels of institutionalized ways of 
expression and mathematical content. It focuses on employing everyday localized skills and 
objects of a given society using everyday language during mathematics teaching. In Dowling’s 
(1998) understanding, the public domain is the “universe  of  mathematical  statements which 
are not unambiguously mathematical,  either  in  terms  of  the content  that  they  refer  to,  or  
in  the language which is used to do this” (p. 135). 
The ordinary day to day domestic context is recontextualised into a more mathematical context. 
Dowling (2013,  p. 324) describes the public domain as “the product of a gaze cast by the 
subject of esoteric domain action beyond mathematics, recontextualising non-mathematical 
practice – such as shopping – by organizing it in conformity with mathematical principles.”  
The forms of teacher expressions (language) and mathematical content are generally selected 
from public domain contexts (everyday) and they are referred, by the mathematical gaze of the 
esoteric domain (Parker, 2006), to mathematical contexts. Incorporation by the teacher of non-
mathematical content and everyday language for mathematical purposes occurs in this domain.  
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2.8.1.3 Descriptive domain 
The descriptive domain is characterised by settings that are non-mathematical (content) while 
the expression is a strongly institutionalised mathematical language (Dowling, 2013). In this 
domain, Dowling (1998) explains that the specialised mathematical expressions, for example 
algebraic formulae, are imposed on non-specialised contents (e.g. a situation from a non-
mathematical context) from the position of the esoteric domain. Hence, contents are weakly 
classified and expression is relatively strongly classified. The descriptive domain thus includes 
expressions with technical mathematical language, yet relating to non-mathematical content. 
Dowling (2009) refers to this domain as one of mathematical modelling where mathematical 
structures are recruited to model non-mathematical contexts. The descriptive domain thus 
recontextualises an everyday non-mathematical situation using mathematical language that is, 
vocabulary and symbols. 
 
2.8.1.4 Expressive domain 
In the expressive domain, a mathematical concept, procedure or process is expressed through 
language that is not or is weakly institutionalized, that is non-mathematical. The expressive 
domain is described as strongly classified with respect to (mathematics) content, but weakly 
classified with respect to language used or expression. The content focused on is highly 
mathematical but expressed in everyday or non-technical language. This domain is produced 
through different types of recontextualisation, where the gaze combines specialised content 
forms of expression. Present in this domain are mathematical statements that are 
unambiguously mathematical in content but are couched in relatively unspecialised language 
(Parker, 2006). In expressive domain, an informal, everyday language supplants specialized 
mathematical language. 
 
2.8.2 Domains and the teaching of mathematics 
Dowling (1998) used these domains (Figure 2.4) to analyse different types of mathematics 
textbooks and found that ‘lower ability’ students of mathematics were prescribed books 
dominated by examples intended to model everyday situations, while ‘high ability’ students of 
mathematics used books which foreground the vertical discourse (Bernstein, 2000) of 
mathematics. Dowling (1998) argues that the presentation of school mathematics as a 
collection of mainly everyday content conceals the self-referential nature of academic 
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mathematics which is crucial for conceptual growth in the subject. This resulted in lower ability 
students being left with a fragmented and incomplete view and understanding of the subject 
yet the purpose of all the other three domains is to provide a route to the esoteric domain. 
However, it seemed that the idea of Dowling’s domains of mathematical practices could be 
adopted to analyse the teacher language practices in their classrooms. The mathematics content 
in the teacher’s language may be considered weakly/strongly classified in terms of form of 
expression (language) used and/ or weakly/strongly classified in terms of their signified 
mathematical content. There is a strong link amongst these domains that makes them all 
relevant and useful during teaching. Dowling (2009, p. 27) concludes that “pedagogic action 
must then construct trajectories that lead into the esoteric via the expressive and that lead to the 
public domain from the esoteric via the descriptive.” The teacher’s pedagogic discourses are 
meant to mediate and scaffold pupils’ mathematical learning and make esoteric mathematical 
content accessible to learners. 
 
2.8.3 Recontextualisation in the classroom 
Dowling (1998) makes a point that all activities set and done by the teacher, including teacher 
utterances in the classroom, must look beyond themselves for pedagogic reasons. This involves 
casting a gaze upon external practices (Dowling, 2000) which are then recontextualised in 
various forms. Recontextualisation for Dowling (1998), involves the subordination or partial 
subordination of the forms of regulation of one activity to the regulatory principles of another 
(Parker, 2006). School mathematics knowledge constitutes a pedagogic discourse that is a 
product of a process of recontextualising (Koustourakis & Zacharos, 2011) of life-world ideas 
and language students already have (see Figure 2.5).  
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Figure 2.5 Cognitive Frames (adapted from Koulaidis & Tsatsaroni, 1996) 
Teaching according to Koulaidis & Tsatsaroni’s (1996) model in Figure 2.5, is a process 
involving three cognitive frames, namely the frame of scientific (mathematical) knowledge, 
the frame of the everyday (based on the teacher and learners’ every day, lifeworld knowledge 
available in the society), lifeworld knowledge and the frame of school knowledge (the relevant 
mathematics knowledge taught in schools). The construction or structuring of the school 
scientific/mathematical knowledge is achieved through processes of recontextualisation. These 
three, the scientific, the everyday and the school frames (Figure 2.5) can be integrated through 
recontextualisation in the development of the school mathematics register. 
 
2.8.3.1 Levels of recontextualisation 
The process of recontextualisation according to this model occurs at two levels, first at official 
construction of the mathematics school curriculum from the broader mathematics field. At this 
level there is generation of the official school mathematics curriculum, represented in 
textbooks, examinations, and in government documents. Bernstein (2000) refers to this form 
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as the Official Recontextualising Field (ORF). Recontextualisation is explained by Bernstein 
(1990), Dowling (1998) and Gellert & Jablonka (2009) as the principle by which external 
references are used to construct official school mathematics knowledge. Because of this 
principle, “mathematics extends even to the most foreign parts, unreached, we may suppose, 
by other disciplines” (Dowling, 1998, p. 193). 
The second level or form of recontextualisation occurs in the classroom where teachers 
incorporate elements from everyday immediate environment of the learners. This is done 
through classroom strategies devised and implemented by the teacher. Bernstein (2000) refers 
to this form as the Pedagogic Recontextualising Field (PRF) and posits that it consists of 
pedagogies in schools, colleges and university classrooms. In many multilingual classrooms, 
teachers have been found to employ code switching to accomplish curriculum objectives in 
their classrooms. Code switching thus, can be regarded as one form of recontextualising as 
done by teachers translating mathematics concepts from English language to pupils’ home 
language. Dowling (2010) explicitly states that linguistic translation is a very obvious kind of 
recontextualisation. Singh (2002) explains that through recontextualisation a discourse is 
moved from its original site of production to another site, where it is altered as it relates to other 
discourse.  
The main advantage of the process of recontextualisation is its ability to “denature these every 
day activities, subordinating them to pedagogic imperatives and internal structuring of the 
school mathematics” (Ensor & Galant, 2005, p. 293). In this process of classroom 
recontextualisation through such strategies as code switching, there are questions that arise. 
These include: how consistent and precise is this denaturing and subordinating exercise when 
practiced by teachers in multilingual classrooms who have not been trained to use such 
strategies? Is the mathematics content well translated and transmitted by these teachers in their 
use of this language whose mathematics register is not formally developed? 
 
2.9 CONCLUSION 
Acknowledgement has been made in this chapter of the importance of teacher language in 
teaching mathematics. The relationship between mathematics and language, and how it relates 
to cognition is foregrounded in this chapter. The teacher’s understanding of how his or her 
language use influences learning has been accentuated. The current study provides 
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opportunities for understanding and linking teachers’ language practices in multilingual 
classrooms together with the mathematical content. Various language-related innovations and 
practices employed by teachers in these classrooms are considered here as recontextualisation 
exercises endeavouring to make the subject accessible to all learners. Such practices are being 
considered and permitted to perpetuate even with the lack of a properly developed and 
formalized mathematics register in pupils’ first languages in most post-colonial secondary 
school classrooms. The question that has been raised here pertains to the consistency and 
precision of these teacher language practices in mathematics multilingual classrooms. 
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CHAPTER 3 
TEACHER CODE SWITCHING IN THE CLASSROOM 
Once students understand HOW things are said, they can better understand WHAT is being 
said, and only then do they have a chance to know WHY it is said. (Jamison, 2000, p. 45) 
 
3.1 INTRODUCTION 
A teacher should not only aim at being understood by his learners, but at making it less likely 
to be misconstrued. One of the goals of mathematics teaching is to promote successful 
communication and grasp of mathematical concepts by students.  The use of languages other 
than the LOLT in the teaching and learning of mathematics to provide learners with access to 
mathematical concepts has gained much attention in research over the last three decades. This 
phenomenon is much more prevalent in countries where teachers are teaching in a language 
that is not their first language nor is it the students’ native language. Teachers in multilingual 
classrooms have come up with language innovations and strategies to aid conceptual 
understanding and access to mathematics.  
One of the strategies is code switching which Cook (2001) argues is a natural phenomenon in 
settings in which the speakers share two languages. Cook (2001) contends that teaching 
methods that enable the teacher to use learners’ first language and the LOLT concurrently (e.g., 
incorporating code-switching) create particularly authentic learning environments. With most 
of the world becoming multilingual (Jegede, 2012), coupled with factors associated with 
globalization and migration of people within countries and beyond countries and continents, 
the use of more than one language in speech in daily lives has become a common phenomenon. 
The selective drawing on language varieties available to speakers as dictated by their 
intentions, by needs of the speech participants and various conversational settings (Bullock & 
Toribo, 2009) has led to alternate use of more than one language in conversations. The 
phenomenon referred to as code switching is discussed in this chapter. The chapter focusses on 
the definitions associated with code switching, levels and types of code switching, the functions 
of teacher and student code switching, teacher translation in the classroom and how it is related 
to code switching, and ends with a critical look at code switching in multilingual classrooms. 
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3.2 DEFINING CODE SWITCHING AND RELATED TERMINOLOGY 
3.2.1 Code switching 
Hoffmann (1991) defines code switching as “the alternate use of two or more languages within 
the same utterance or during the same conversation” (p. 110).  Adler (2001)) uses an almost 
similar definition, when she defines code switching as “the use of more than one language in 
the same conversation” (p. 73). Baker (1993) says that “code switching is when an individual, 
more or less deliberately, alternates between two or more languages” (p. 77). The presence of 
two or more languages is reiterated in the definitions cited above. These definitions presented 
here suggests that teacher code switching occurs when multilingual teachers uses more than 
one language in a single utterance to appropriately convey their intents (David, 2008). It is thus 
the switching between two languages, the primary language of the teacher and learners, and 
the language chosen by the school as a medium for learning and teaching (LOLT) which is 
code switching (Adler, 2001; Setati, Adler, Reed & Bapoo, 2001). 
Code switching occurs when one substitutes a word or phrase in one language with a phrase or 
word in a second language (Heredia & Altarriba, 2001). It is the “use of elements from two 
languages in the same utterance or in the same stretch of conversation” (Genesee, Paradis, & 
Crago, 2004, p. 91).  It is the use of two or more linguistic varieties or elements from other 
languages within the same utterance or conversation that is suggested in these definitions. This 
occurs naturally in day to day conversations especially in multilingual societies (Martin, 2005; 
Metila, 2006; Mahadhir & Then, 2007). Code switching can thus be regarded as a diverse 
linguistic resource from which teachers can choose to draw in order for them to communicate 
mathematical concepts effectively and successfully (Mati, 2004). 
According to Gumperz (1982, p. 59) code switching is “the juxtaposition within the same 
speech exchange of passages of speech belonging to two different grammatical systems or sub-
systems.” Bokamba (1989, p. 279) defines code switching as “… the mixing of words, phrases 
and sentences from two distinct grammatical (sub) systems across sentence boundaries within 
the same speech event.” The switching of codes as noted by the two definitions, involves 
different syntactical and morphological systems.  
Code switching refers to the use of more than one code or language in the course of a single 
speech event (Gumperz, 1982). A code, according to Wardhaugh (1986) refers to any kind of 
system that two or more people employ for communication whether it’s a language or dialect. 
Thus shifting from one language or dialect to another while speaking is code switching. Metila 
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(2009, p. 44) cites Dulay, Burt & Krashen (1994) who define code switching as an “active 
creative process of incorporating materials into communicative activities by rapid and 
momentary shifts from one language to another which may occur several times within a single 
conversation or frequently within a sentence.” Hence code switching may involve single words 
or phrases within a sentence or bigger chunks of language. 
 
3.2.2 Code mixing 
In language learning and in other studies, code switching is distinguished from code mixing 
and borrowing. Code mixing is defined by McCormick (1995, p. 194) as “speech in which the 
alternation between the two languages used consists of shorter elements, often just one single 
word”. Ho (2007) explains code mixing from a linguist’s perspective as referring to “any 
mixture of linguistic elements of two or more language systems in the same utterance at various 
levels: phonological, lexical, grammatical and orthographical” (p. 2). Both definitions reiterate 
alternation between two or more languages. 
Bokamba (1989) defines code-mixing as “… the embedding of various linguistic units such as 
affixes, words, phrases and clauses from a cooperative activity where the participants must 
reconcile what they hear with what they understand.” (p. 278). This resonates with Ncoko, 
Osman & Cockcroft’s (2000) notion that code mixing involves the mixing of affixes, words, 
phrases and clauses from more than one language within the same sentence and speech 
situation. Thus code-switching and code mixing are in some cases used interchangeably 
(Mahootian, 2006) even though code-mixing often refers to intra-sentential code switching 
only. In language studies and other literature, consensus is not widespread on code mixing’s 
precise meaning and the theoretical distinctions it may make form code switching (Mysl´ın & 
Levy, 2014). In some cases code switching and code mixing are used as complementary terms 
reserving code switching for alternation between sentences and code mixing for alternation of 
two languages within a sentence (Winford, 2003). In this study, I shall refer to all of these 
phenomena as code switching. 
 
3.2.3 Borrowing 
Borrowing is defined by Bokamba (1988, p. 25) as “the introduction of single words or short, 
frozen, idiomatic phrases from one variety [of language] into the other.” Treffers-Daller (2007) 
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describes borrowing as the incorporation of features of one language into another. Such 
borrowing may include integrating and assimilating structural features (phonics, semantics), 
figurative language, metaphor, verbs, nouns, adjectives connectives, simile and many others 
from one language into another since “any linguistic feature can be transferred from any 
language to any other language” (Thomason & Kaufman, 1988, p. 14). It is also explained by 
Hughes, Shaunessy & Brice (2006) as a means of using one primary language, but mixing in 
words or ideas from another. They consider borrowing as a type of code switching together 
with calque and inter-sentential. Thomason & Kaufman (1988, p. 37) suggest that “borrowing 
is the incorporation of foreign features into a group's native language by speakers of that 
language: the native language is maintained but is changed by the addition of the incorporated 
features.” The definitions provided here do not delimit borrowing from code switching and 
code mixing as is the case with other studies. Myers-Scotton (1993) argues that the distinction 
between code switching and borrowing is not critical to the analyses of multilinguals’ language 
use.  
In all cases, whether it’s borrowing, code mixing or code switching, the speaker is actively 
using both languages, alternating between them or incorporating features from one into another 
to achieve predetermined goals. In this study therefore, code switching is used to refer to the 
alternate use of two or more languages, dialects or registers in a single speech (that may involve 
a word, a phrase or a sentence) between people who share those languages or codes. Hence 
code mixing, code switching and borrowing will all be referred to as code switching in this 
study. 
 
3.3 LEVELS AT WHICH CODE SWITCHING OCCUR 
Code switching can manifest itself at various levels in socio-cultural settings as can be 
distinguished by the quantity of words used at each instance of switching. Code switching can 
occur at word level, phrase level, clause level, sentence level or at discourse level (Gardner- 
Chloros, 2009). Thus code switching can be considered at word or sentence level, or it can 
occur in a long narrative.  
As discovered by Setati (2005), code switching in a multilingual mathematics classroom can 
be between languages, registers and discourses. Mathematics has sub-registers in which some 
terms may vary in meaning across the sub-registers and code switching may occur between 
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these sub-registers within mathematics.  An example is the word ‘base’ considered in geometry 
as the base of shapes such as a triangle and in algebra when dealing with exponential and 
logarithmic functions. Code switching may be between the everyday register and the scientific 
or technical register. Gardner-Chloros (2009) explains that code switching can occur through 
the switch of grammatical items for example verbs, adjectives and linkers. A multi-layered 
form of code switching thus may result from teacher language practices when considering 
various levels from the notion of mathematics registers.  
Nzwanga (2000) in her study that highlights the communicative and academic roles of code 
switching gives two levels at which this code switching may occur: informal and formal. Code 
switching at an informal level as noted by Nzwanga (2000) is when it is used to perform 
administrative and management roles and at a formal level when it is used to introduce, explain, 
and ask questions, comment and practice in the classroom. Here code switching for advancing 
conceptual understanding and growth of multilingual students is considered formal code 
switching. Teachers in their classrooms code switch at both informal and formal levels in the 
classroom. 
The meaning of code switched terms that are congruent or incongruent to establish formal 
definitions of terms and phrases is crucial to this study. When two or more languages are 
available to speakers, one factor governing the choice between languages might be a need to 
signal meanings that are less predictable in context and thus carry more information (Mysl´ın 
& Levy, 2014). As noted by linguists, code switching can happen within any of the subsystems 
of a language. These language subsystems include phonological (sounds), 
morphological/syntactic (grammar) and at semantic word and their meanings level.  Offiong & 
Okon (2013, p. 900) contend that “code switching is a practice of parties in discourse to signal 
changes in context by using alternative grammatical systems or subsystems or codes.” While 
all the language subsystems will be considered, semantic level of code switching is considered 
to a greater extent when answering the question of precision and consistency in teacher 
language in this study. This is because of the view that the semantic system is only partially 
shared across languages (Mysl´ın & Levy, 2014).  
Marian (2009) in her study entitled ‘Language interaction as a window into bilingual cognitive 
architecture’ explains that nouns are stored in a common system incorporating all other 
language subsystems, but verbs and other words reside in language-specific parts of the 
semantic system. It is argued that these words (nouns) elicit slower and less consistent 
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associations across languages (Marian, 2009). Marian’s (2009) argument, echoed by Mysl´ın 
& Levy (2014) suggests this as the main reason that makes nouns more “portable,” or 
switchable. Their argument is consistent with observations that nouns are the word class most 
frequently code switched (Myers-Scotton, 1993) and borrowed (Muysken, 2000), followed by 
verbs and then other parts of speech (Mysl´ın & Levy, 2014). This observation by researchers 
has led to the conclusion that nouns are code switched most often, followed by verbs and then 
by other words (Mysl´ın & Levy, 2014). 
 
3.4 TYPES OF CODE SWITCHING 
Poplack (1980) proposes three types of code switching:  
 Inter-sentential switching which is one that occurs outside the sentence or the clause 
level. It takes place between sentences. Sometimes it is referred to as "extra-sentential" 
switching. 
 Secondly, it is intra-sentential switching which occurs within a sentence or a clause. 
Words or phrases taken from the first language are inserted into the second language 
(the LOLT) within one sentence or utterance of the teacher. Yletyinen (2004) agrees 
that such switching involves a significant degree of competence on the part of the 
speaker. She states that:  
As two languages are mixed within a sentence, there are also two different 
grammars in play which means that the speaker has to know both grammars in 
order to produce a grammatically correct utterance (p. 15).  
 The third is tag-switching which refers to the switching of either a tag phrase or a word 
or both, from one language to another. Poplack (1980, p. 615) provides illustrations of 
the types of code switching that may occur in conversations and the degree of code 
switching that each entails (see Figure 3.1 below). 
 
Figure 3.1: Types of Code Switching and their varying degrees (Poplack, 1980, p. 615) 
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As found by Poplack (1980) intra-sentential switching requires a high level of proficiency in 
both languages (see Figure 3.1) since the speaker needs to have enough of the grammatical 
competence of both languages to produce meaningful and correct utterances that will convey 
the intended concepts. 
Muysken (2000, p. 3) suggested three different types of code switching/mixing:   
 Insertion which is defined as an insertion of material such as lexical items or entire 
constituents from one language into a structure from the other language. Here the 
process of code switching is understood to be something similar to borrowing.  
 The second is alternation of languages. Language alternation is a normal, common, and 
important aspect of bilingualism (Grosjean, 1982).  
 The third is congruent lexicalization which is akin to language variation and style 
shifting. 
In their work, Hughes et al., (2006) identify three types of code-switching:  
 borrowing,  
 calque, and  
 inter-sentential. 
Borrowing has been defined above. Calque involves translating a phrase literally without 
considering relevant context (Hughes et al., 2006). Inter-sentential occurs whereby an entire 
phrase from the first language is inserted into a conversation using the second language in the 
classroom (Hughes et al., 2006). The three types mentioned here refer to teachers’ alternate 
switching from first language to the second with the aim of communicating concepts to the 
students based on the situation in which teachers find themselves. 
Other studies carried out in languages (Muysken, 2000; Poplack, 1980; Romaine, 1995) point 
out that all these types of code switching discussed in this section may be found within one 
unit of teacher language practices such as a lesson. The use of these types of code switching in 
the classroom requires fluency and proficiency in both languages in order for the teacher to 
assist students develop a conceptual understanding of mathematics concepts and procedures. 
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3.5 FUNCTIONS OF TEACHER CODE SWITCHING IN THE CLASSROOM 
Teacher code switching is a common phenomenon in many multilingual mathematics classes 
where the LOLT is neither the teacher’s nor pupils’ first language. Code switching is a reality 
in multilingual classroom (Halai, 2009) and teachers’ code switching in such classrooms arises 
for various reasons. Zevenbergen (2001) points out that even if official policy exists, teachers 
make individual moment-to-moment decisions about language choices that are mostly 
determined by the need to communicate effectively. Teachers are the implementors of the 
school curriculum and it is assumed they do so through the best pedagogical options available 
to them. 
Antony & Walshaw (2009) see teachers as the single most important resource for developing 
students’ mathematical identities by attending to the differing needs that derive from home 
environments, languages, capabilities and perspectives. King (2009) advice teachers that while 
it is not wrong to teach students in any language, focus should be to enhance understand of 
concepts. King (2009) adds that use of a second language would probably need teachers to 
double their efforts if both acquisition of mathematical vocabulary and understanding are to be 
achieved. Adler (2001) refers to such complexities as dilemmas of code switching and use of 
second language in teaching multilingual mathematics classes. If students are taught in their 
home language, teachers would only need to focus on understanding (King, 2009).  
This resonates with other researchers (Adler, 1998, 2001; Jegede, 2012; Mafela, 2009; Manu 
2005; Setati, 2008) who noted that teaching mathematics in a second language requires more 
teacher effort as it calls for the teaching of content, language of mathematics and English 
language. 
The NCTM (2010) urges teachers of any subject, particularly mathematics, to use language as 
a vehicle of insight, not judgment. Language needs to be used to provide clarity and more 
understanding to the listener. Gardner-Chloros (2009, p. 5) poses an important question that 
users of a language needs to think about when communicating: “What are the clues in the words 
and sentences or phrases we pronounce which allow others to decode our meaning, and which 
we assemble in order to put across that meaning?” Successful classroom communication entails 
transference of intended meaning and assurance from learners that they have heard and 
understood the teacher and vise- versa. Consequently, King (2009) argues that “if we muffle 
students’ natural voice (language) by telling them it is not the “right one”, we are not only 
sending a message of prejudice, but we are handicapping their learning and impeding their 
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desire to be a part of the classroom community.’ (Code switching in the classroom, para. 5). 
Teachers code switch in their classrooms consciously or unconsciously in the interest of 
conveying concepts in a meaningful way. Research has shown that there are legitimate reasons, 
advantages and disadvantages of teacher code switching. Auer in Martin-Jones (1995) 
acknowledges that the functions of code switching are infinite hence it is not possible to 
compile an exhaustive list of these functions. The sections below discuss some of the functions 
of teacher code switching relevant to this study. 
 
3.5.1 Code switching for pedagogic and curriculum access reasons 
The key role of code switching for curriculum access is to provide access to mathematical 
content through scaffolding mathematical knowledge construction for learners with whose first 
language is not LOLT (English). Üstünel & Seedhouse (2005, p. 308) observed that “teachers 
code-switched from English to Turkish in order to deal with procedural trouble, clarify 
meaning by providing the Turkish equivalent, encourage and elicit learner participation, elicit 
Turkish translation, check learner comprehension, and give meta-language information.” 
Mousley & Zevenbergen (2006) acknowledge that effective teachers plan mathematics 
learning experiences that enable students to build on their existing proficiencies, interests and 
experiences. In mathematics learning code switching in which the teacher is vigilant and 
substitutes a home language word, phrase or sentence for a mathematical concept, can be a 
useful strategy for helping pupils grasp underlying meaning. 
According to Turnbull & Arnett (2002), teachers use the learners’ first language in the second 
language classroom for three macro-functional categories of code switching; pedagogical 
purposes, to maintain social interaction with the students, and to manage the classroom. Code 
switching can be used to explain content and check that students have understood that content 
under discussion (Atkinson, 1993). Nzwanga (2000, p. 85) in her analysis of three teachers’ 
use of learners’ first language in the college classroom, code switching was found to advance 
the following functions: “translate, practice discovery and rote learning, explain/expand a 
teaching point, bridge communication gaps, and enhance students’ reflection”. Cook (2005) 
suggests that because the first language is always present in the learners’ mind, its role in the 
classroom might have positive effects on learning and teaching as a way of conveying meaning 
in the second language. Nzwanga (2000) suggested that enacted teaching methods should 
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incorporate the learners’ first language to encourage meaningful teaching and learning in those 
classes where teachers and their students regularly employ the first language. 
Providing access and equity in education is advocated by many researchers especially in 
mathematics teaching and learning. Teacher code switching in many mathematics classes is 
and has been found to be motivated by the need to provide curriculum access to learners. 
Probyn (2006), Ferguson (2003), Metila (2009), Rose & Van Dulm (2007), Setati (1998) and 
Setati & Adler (2000) noted that teachers would code switch for explaining and clarifying 
lesson content. Canagarajah (1995) acknowledges that explanation has strategies that includes 
repetition, reformulation, clarification and exemplification. This makes explanation critical in 
teaching multilingual classes as in encompasses many other sub-functions in code switching. 
Mafela (2009) found that Botswana teachers in a History class would code switch to clarify 
particular points on a matter they thought could be better explained and understood in 
Setswana. Probyn (2006) found teachers code switching to negotiate lesson content and to 
provide students with examples from their familiar day to day environments. Code switching 
for building up learners’ understanding of content matter was noted by Adendorff (1993) and 
Setati et al. (2002). Mafela (2009) noted that teachers used code switching “to make 
understanding easy, to facilitate understanding of concepts and terms of the subject” (p. 68). 
This reiterates with what Adendorff (1993), Gulzar (2010) and Rose & Van Dulm (2007) 
found, that teachers would code switch to assist their learners in interpreting subject matter and 
confirming that they had understood what was explained. 
Another key function researchers noted was when learners’ first language was used to 
encourage participation (Arthur 2001; Ferguson 2003; Probyn, 2006). Baker (1993) states that 
code switching has many functions, such as using a word because a word is not yet known in 
both languages, for ease and efficiency of expression, as repetition to clarify, to emphasize a 
point, to quote someone, to interject in a conversation and to exclude someone from an episode 
of conversation. Baker (1993) acknowledges that code switching functions cannot be 
exhaustively listed as it is motivated by many different situations speakers (teachers in this 
case) find themselves.  
In the study conducted by Jegede (2012) most of the functions Baker (1993) had earlier 
uncovered were found prevalent in Nigeria’s public schools. The most prominent one was 
found to be code switching for repetition, ease of expression, elaboration, explanation of 
unfamiliar words, emphasis, asking questions, giving directives, addressee specification and 
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showing emotions. Code switching has thus more functions than just fulfilling linguistic 
purposes in a multilingual mathematics classroom. A study done in the Eastern Cape in South 
Africa by Ncedo, Peires & Morar (2002) revealed that code switching is used to enable both 
learner-learner and learner-teacher interactions. Sustenance of interaction between teachers and 
their students is greatly aided by using mother tongue in the classroom. 
 
3.5.2 Communicative functions of code switching  
Teachers’ ability to communicate in a way that students understand increases effective learning 
of intended concepts. Code switching in content subjects such as Mathematics and Science is 
regarded by some researchers (Setati, 2002; Ustunel & Seedhouse, 2005) as an interactional 
resource that teachers and students use to understand each other. Code switching as purported 
by Genesee et al. (2004)   is a resource available to all multilinguals. Martin-Jones (2003, p. 6) 
explains that “bilingual teachers and learners routinely use code-switching as an additional 
meaning-making resource within the ongoing flow of classroom talk.” Metila (2009) noted that 
teachers and students would code switch from English to Filipino for various communicative 
functions. These included code switching for easier self-expression, for more effective 
communication and the ability of code switching to provide an idea’s equivalent term in the 
other language during problem solving. 
In much research on code switching functions, researchers focused mainly on the 
communicative functions of teacher code switching in the classroom. Examples include Merritt 
et al.’s (1999) exploration of teacher code switching between English and KiSwahili in Kenyan 
primary schools. Halai & Karuku (2013) identified communicative strategies that teachers in 
Tanzanian multilingual mathematics classrooms used during teaching. They noted that 
teachers’ code switching was used for various reasons such as explaining concepts, asking 
questions, managing classroom behavior of students and for qualifying key components of a 
phrase or sentence in a mathematics problem.  
Martin-Jones (1995) presents Guthrie’s (1984) five communicative functions of code switching 
as for translation, for we code, for procedures and directions, for clarification and for checking 
understanding. Gulzar (2010) noted that of the eleven functions of code switching that he 
examined in Pakistan, teachers code switched most for clarification, ease of expression, giving 
instructions effectively, creating a sense of belonging, checking understanding and translation 
among others. One major conclusion of Gulzar’s (2010) study was that “… the teachers do not 
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know about the limits of the use of code switching and for which functions they can/should 
code switch to cater for the needs of the students” (38). Gulzar (2010) encourages well planned 
and systematic use of code switching because insensible use of teacher code switching can 
have long-lasting harmful ramifications on the students’ learning in a multilingual classroom. 
My study thus focuses on exploring and understanding precision and consistency in teacher 
code switching and suggesting best practices for code switching.  
Probyn (2006, p. 403) found Grade 8 teachers “switching to IsiXhosa if they saw the learners 
were not understanding a concept or a word.” These teachers also used code switching for 
question tags such as ‘neh’ [okay] and ‘andithi’ [isn’t it so] among others, as attention checks 
and for confirmation purposes. According to Atkinson (1993) the learners’ first language was 
used for checking comprehension, finding out whether or not students understand a word, 
phrase or sentence used either by the teacher or in a given activity. Thus teachers used first 
language of learners to elicit knowledge from the students. A later study by Then & Ting (2011) 
in which Malaysian English and Science teachers were interviewed, found that the teachers 
viewed code switching as helping their students to understand terminology and concepts as 
well as the instructions pertaining to classroom instructions. 
In these cases, the teacher’s goal in classroom communication is to make sure pupils have 
understood what the teacher intended to put across. Setati et al. (2002) adds that code switching 
by the teacher is used to support classroom communication and exploratory talk. To this Mafela 
(2009) concluded that code switching has the potential to add value to the quality of classroom 
talk enabling content knowledge dialogue and transmission.  
 
3.5.3 Code switching for social reasons 
Research has shown that code switching was used in school classrooms for maintaining social 
relationships (Adendorff 1993; Ferguson 2003; Metila, 2009; Rose & Van Dulm 2007). A 
mathematics classroom is an academic oriented environment where cognitive, social and 
cultural activities that initiate learners into mathematical ways of talking, thinking and 
behaving are presented. Ferguson (2003) give social reasons as interpersonal reasons and 
explain that code switching for interpersonal relations is mainly to humanise the affective 
climate of the classroom and to negotiate different identities during teaching and learning. It is 
acknowledged that the classroom is more than a place of learning; it is also a “social and 
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affective environment in its own right” (Ferguson, 2003, p. 43). Social factors for code 
switching are thus crucial.  
Other social reasons for code switching that researchers found include humour (Adendorff 
1993; Rose & Van Dulm 2007); solidarity (Adendorff 1993; Ncoko et al. 2000) and as an 
indicator of emotions (Metila, 2009). Other functions mentioned by Hong (2008) include when 
teachers are switching topics, repetitive functions and effective functions. ‘Affective functions’ 
was described as occurring when the teacher expresses emotions and the building of solidarity 
and relationship with students.  
Uys (2010) found that teachers in the Northern Cape Province, South Africa, were using code 
switching to decrease the social distance between themselves and the learner. This was done 
through them demonstrating affection towards their students. In a sociocultural perspective, 
Mysl´ın & Levy (2014) also noted that code switching is a resource that can be used to construct 
identity, modulate social distance and affiliation in any given multilingual environment. 
 
3.5.4 Code switching for classroom management purposes 
One of the important functions that code switching been used for in various classroom is for 
creating and maintaining a conducive teaching and learning environment. Code switching for 
classroom management discourse is to help motivate, discipline and praise pupils and to signal 
a change of lesson activities in the classroom. Ferguson (2003, p. 42) states that code switching 
may also be used to “demarcate talk about the lesson content from what we may refer to as the 
management of pupil learning; that is, negotiating task instructions, inviting pupil 
contributions, disciplining pupils, specifying a particular addressee, and so on”. Classroom 
management was found by researchers to be achieved through teacher code switching for 
classroom discipline by reprimanding learners (Rose & Van Dulm 2007), controlling disruptive 
behaviour and dealing with late comers (Ferguson 2003). 
Probyn (2006) observed that teachers were using code switching to give praise to their learners 
and to enforce discipline. Teachers use code switching in their classrooms to gain and sustain 
learners’ attention (Ferguson 2003). Code switching was also noted as being used when giving 
general instructions to the learners at various stages of the lesson. Martin-Jones (2003) 
summarises classroom management purposes of code switching as follows: 
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Code-switching is used to demarcate different kinds of discourse: to signal the 
transition between preparing for a lesson and the start of a lesson; to distinguish 
classroom management talk from talk related to lesson content; to specify a particular 
addressee; to change footing or to make an aside or to distinguish the reading aloud of 
a text from talk about the text. (p. 6) 
Rose & Van Dulm (2007) and Setati (2002) maintains that code switching is a verbal strategy 
whereby a teacher can, for instance, use the first language of a student as a code for 
encouragement. Setati (2002) claims that code switching could be motivated by cognitive and 
classroom management purposes, which could help to regain students’ attention or reinforce 
lesson materials. 
 
3.5.5 Code switching for identity purposes 
Rose & Van Dulm (2007) noted that code switching was used as an identity marker or to 
announce specific identities in some instances by both teachers and their students. Canagarajah 
(2001, p. 195) says that code switching is a way teachers and students use to “negotiate 
dominant ideologies, while at the same time affirming their own desired identities and values.” 
Baker (1993) acknowledges that code switching can be driven by the quest to express group 
identity and status and to be accepted by a group. 
 
3.6 SITUATIONAL AND METAPHORICAL CODE SWITCHING FUNCTIONS 
Blom & Gumperz (1986) argue that there are mainly two forms of code switching, situational 
and metaphorical code switching. These two major types are traced back to Gumperz’s (1982) 
work which has been referred to as the Semantic Model. 
 
3.6.1 Gumperz’s (1982) Semantic Model 
Gumperz’s (1982) introduces metaphorical or non-situational and transactional or situational 
code switching. The use of the word semantic by Gumperz in his model implies that each 
language or word of the multilingual speaker has a potential meaning intended for the listener. 
The central components of the semantic model as noted earlier by Auer (1984) are to 
distinguish between situational and metaphorical code-switching and provide meaning 
potentials associated with two languages used in a conversation. 
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3.6.1.1 Purpose of the model 
Despite Gumperz’s (1982) semantic model of conversational code switching having been 
proposed more than three decades ago, its employment and usefulness to explain code 
switching in multilingual classes (for example Choi & Kuipers, 2003;  Raun, 2003; Then & 
Ting, 2009; Zheng, 2009) is still evident. As observed by Onyango (2009), the strength of 
Gumperz’s model lies in its ability to provide tools to account for why speakers in their various 
situations switch languages in a particular context and explains how speakers exploit linguistic 
choices to convey intentional meaning. Onyango (2009), explains that speakers “do not use 
language in the way they do simply because of their social identities or because of other 
situational factors, rather, they exploit the possibility of linguistic choices in order to convey 
intentional meaning of socio-pragmatic nature” (p. 154). The aim of meaningful 
communication and transference of concepts motivates language choices of teachers in 
multilingual classes. 
In this model, code switching is envisaged as situational and metaphorical in its functions and 
purpose. Situational code switching accommodates and occurs when there is a change in 
settings, topics and/or participants (Blom & Gumperz, 1986) and this shift in language serves 
to redefine the situation (Ting, 2011). For example this changes when a teacher switches to 
students’ home language for classroom management purposes. When situations in which the 
participants in a conversations changes, in situational code switching, speakers change 
language. Thus situational code switching is motivated by factors external to the participants 
like setting, topic and change in social situations. Teachers, for example, may carry out formal 
learning in LOLT and engage home language when talking about family or social matters in 
the same class. An example is when the teacher wants to draw an example from the students’ 
background or when a teacher is reprimanding a student for misbehaviour. The relative footing 
or status of the speakers changes according to the language use (Then & Ting, 2011). 
 
3.6.1.2 Metaphorical code switching 
Metaphorical code switching enables “the enactment of two or more relationships among the 
same set of individuals” (Blom & Gumperz, 1986, p. 425). It happens without any change in 
the social situation. It is motivated by the individual himself and is related to the individual’s 
perception of and presentation of himself in relation to the external factors like setting, topic 
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or social situation (Then & Ting, 2009). Metaphorical switching is important in relating extra 
linguistic message that the teachers intends to express in any given content area. As alluded by 
Gumperz (1982), metaphorical code switching allows speakers (teachers) to tap into the 
contextual meaning of a code in order to convey an oblique message. The six metaphorical 
functions of code switching as outlined by Gumperz’s (1982) seminal work are: quotation, 
addressee specification, interjections, message qualification, reiteration and personalisation 
versus objectivisation (see Table 3.1).  
Table 3.1: Functions of Code Switching in Gumperz (1982)’s Semantic Model 
 
[Source: Gumperz (1982, p. 75–84] 
Gumperz generalized these functions of code switching from data that he drew from three 
different communities in different language-pairs, namely: Spanish-English, Slovenian-
German and Hindi-English. Mahootian (2006) concludes that though not exhaustive, 
Gumperz’s views of the socio-pragmatic functions of code switching capture the dynamic 
nature of teacher code switching practices in an effort to convey meaning in mathematics 
multilingual classrooms. Gumperz’s (1982) model proposes that each language used by 
multilingual speakers in conversations has a meaning or potential meaning that will need to be 
treated carefully and independently.   
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Bassiouney (2006) emphasises the need for additional theories to Gumperz’s (1982) model if 
one wishes to really understand what goes on during code switching. She explicitly points out 
that “what seems to be lacking in Gumperz’s analysis are more abstract tools or ideas that can 
explain what goes on in code switching” (p. 64). Bassiouney (2006) criticised Gumperz’ model 
on limiting the functions of code switching to only six and emphasizes that the list can never 
be exhaustive. Thus in this study, Mercer’s (1995) work on teachers’ techniques to guide 
construction of knowledge in the classroom was considered in an effort to develop a fully 
functional model to understand teacher language practices. 
 
3.7 STUDENTS’ CODE SWITCHING 
Research has shown that students’ language practices in the classroom reflect those practices 
they are exposed to by their teachers (Rollnick, 2000; Barton & Neville-Barton, 2003). 
Learners have the teacher as their ‘more knowledgeable other’ (Vygotsky, 1981) and model in 
the classroom. Thus the teachers’ use of code switching in turn influences the learners who 
may, as in many cases in South African classrooms, already be using it. 
Code switching by students serves many functions and as Bialystock (2001) alluded, it is 
impossible to compile a comprehensive inventory of the functions of student code switching 
since the number of possible functions is infinite. However, Rose & Dalm (2006) focused on 
specific functions of code switching between English and Afrikaans in a multilingual 
secondary school. They observed student code switching to be used for clarification, 
confirmation and expansion. 
Sert (2005) outlines four major functions of student code switching. First is equivalence where 
the student uses native equivalence of a certain lexical item in the target language. Code 
switching serves as a defensive mechanism for students as it ensures smooth and continuity in 
speech. Code switching gives the student the opportunity to continue communicating by 
bridging gaps resulting from foreign language incompetence. Muslin (2010) comments that 
code switching is an interactional resource. It promotes interaction among students and 
between teachers and students 
Secondly, students code switch for “floor-holding purposes” (Ferguson, 2003). This is when a 
student cannot remember a word in English and wants to avoid the break in communication. 
Thirdly is reiteration, where messages are reinforced, emphasized, or clarified where the 
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message has already been transmitted in one code, but not understood. The last function of 
student code switching is for conflict control. It is used to avoid misunderstanding when a 
student does not know the correct meaning of the word in a communication. 
One of the major functions as identified by Muslin (2010) of student code switching is its 
ability to reduce the cognitive load demanded. This frees cognition and interaction to enable 
greater possibilities for meaning making. Students studying mathematics have a lot to keep in 
mind. The demand is more when they are learning the subject in the language that is not their 
first language. Code switching then helps the mind to focus on the concepts and how they can 
be stored in the mind and how they are interrelated with each other.  
Rose & Dalm (2006), Noren (2007), Muslin (2010), Setati (2005) and other researchers agree 
that student code switching has its constraints.  Noren (2007) discovered that if teaching is 
done in both mother language and target language, students may end up focusing primarily on 
transformed first language representations rather than on the original second language forms. 
Students will “tune out” (Evans, 2005) and wait for explanations in the mother language to 
follow. Some do what Lager (2006) refers to as specialized or selective listening. Here students 
wait for explanations in the transformed form to their first language. 
Abad (2010) conducted a study on two teachers and 32 third year high school pupils. He found 
that frequent code switching in highly technical subjects can be detrimental to learners because 
it can cause confusion in the students’ understanding of difficult concepts. Abad’s (2010) 
findings agree with an earlier research by Franklin (1990) where he warned teachers teaching 
multilingual classes, who find it frequently breaking into the native language of the students to 
deal with classroom management and other cognitive related reasons. It actually restricts the 
amount of meaningful input to which learners are exposed and it slows down the acquisition 
process. The major problem with the injudicious use of first language is that it might encourage 
the student to expect that all problems of comprehension will automatically be solved in the 
mother tongue, if only one waits long enough. 
Thus while research has shown that code switching is potentially a useful resource in the 
teaching and learning process, other scholars have warned about its use in the classroom. The 
debates about its usefulness are still going on in many multilingual communities of the world. 
While teachers are faced with dilemmas of code switching (Adler, 2001) in their mathematics 
classrooms, research may assist them to use it precisely, consistently and judiciously in their 
multilingual classrooms. This in turn may help refine student code switching during learning. 
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3.8 TRANSLATION 
Related to code switching is translation done by teachers during the teaching process. In South 
African as is the situation in most countries in Africa, Chitera (2011) explains that because 
textbooks used for classroom teaching and learning are written in the colonial language, 
teachers often translate from the colonial language to the learners’ local language in trying to 
make concepts accessible to these learners. According to Then & Ting (2011) translation is a 
form of the language alternation where the original form is retained but when code switching 
is done and it modifies the original form. They refer to it as reiteration. Translation occurs when 
two languages are involved deliberately and purposefully, one as the source language and the 
other as the target language. 
Probyn (2015) explains that ‘translation’ in the multilingual classroom refers to repetition by 
the teacher of lesson content or instructions in the learners home language and concurs that 
both code switching and translation are forms of language alternation. This definition does not 
suggest any alteration to the original message when it has been translated and thus agreeing 
with Then & Ting (2011). Mehta (2010), from a linguistic point of view, explains that 
translation turns an expression from the source language to another language with lexical, 
syntactic and cultural accuracy retained to maintain the translation as close as possible to the 
source utterance. In translation, the purpose is to present the same information in two 
languages. Merritt et al. (1999) view translation as word substitution and assert that the goal of 
translating terms or a couple of terms during teaching is to ensure that pupils know and 
understand what is being talked about.  
In multilingual mathematics classrooms, “translation is used to refer to the act or process of 
rendering the meaning of what is said or written in one language into another language orally” 
(Halai & Karuku, 2013, p. 28). They conclude that with such a definition, the distinction 
between code switching and translation becomes very narrow and tenuous. A study by 
Clarkson (2007) on high ability Australian Vietnamese pupils on problem solving found that 
students would switch languages by translating the whole problem into their first language. 
This was made possible by the existence of a well-developed Vietnamese mathematics register. 
Chitera (2011) notes that “the issue of translation in multilingual classrooms cannot be avoided 
as most of the classrooms are expected to follow prescribed textbooks that are mostly used to 
guide the subject content as well as providing exercises for practice.” (p. 237) 
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Kern (1994) in an empirical study on the language of thought explored the actual uses of 
translation into the learner’s first language and provides a number of insights into issues around 
translation. He found that mental translation played an important and multidimensional role in 
aiding comprehension but was quick to caution that it will be unproductive if it is done in word-
by-word fashion without integration of meaning. But Kern (1994, p. 442) suggested that 
teachers should not view translation as "an undesirable habit to be discouraged at all costs but, 
rather, an important developmental aspect of using second language for comprehension 
processes."   Clarkson (2006, p. 193) noted that “translation serves as a means of maintaining 
concentration long enough for meaning to be integrated and assimilated.” This observation by 
Clarkson was on learners. Teachers engage translation for various other reasons. Gulzar (2010) 
found that “teachers switch their code to translate or elaborate the important message during 
the process of explaining new vocabulary” (p. 31). Halai & Karuku (2013) give a variety of 
uses of translation in the classroom. These include emphasising an important point, aiding 
understanding and overcoming the lack of some expressions in a given language.  
Halai (2009; 2011) cautions that teachers will need to ensure that translation does not lead to 
mistranslation of mathematical meanings. Halai’s (2011) study observed Urdu first language 
speakers who translated mathematics word problems in a way that led to the loss of the 
embedded mathematical objective ultimately affecting students’ mathematics concept learning. 
Chitera (2011, p. 237) also mentions that “one of the challenges with the process of translation 
is to ensure that mathematics is not diluted or watered down” in the process of this oral 
translation by teachers in the classroom. She identified other additional challenges associated 
with translation such English words becoming more complicated when words are not 
translatable between English and the local language of the learners, non-existence of some 
terms across languages, and lack of consistency in frequency of use if the term exist in 
indigenous language. 
Code switching and translation in mathematics multilingual classroom remains the immediate 
resources in such classrooms (Chitera, 2011) despite the challenges they are associated with. 
They are to a greater extent unavoidable. Halai & Karuru (2013) concluded that undeterred by 
its current challenges, translation is a valuable resource for promoting conceptual 
understanding in mathematics. From this discussion, and hence in this study, the distinction 
between translation and code switching in teacher language practices is blurred, narrow and 
tenuous. 
63 
 
3.9 THE COMPLEXITIES OF CODE SWITCHING 
Code switching is a practice that enable teachers and their learners from various linguist 
backgrounds to harness their first language as a teaching and learning resource (Setati, Adler, 
Reed & Bapoo, 2001) in the mathematics classroom. This study is informed by the socio-
cultural theory which supports the facilitative effect of the pupils’ first language in teaching 
and learning. As explained by Guo et al., (2011), this theory is grounded on the social-cultural 
aspect of one’s thinking and behaviours, in particular, the issue of the extent to which teacher 
language can be used to externalise one’s inner voice and expressing his or her private speech 
when carried out in the first language of the pupils. 
 
3.9.1 Code Switching as a Resource 
Research on multilingualism in mathematics classrooms and other classrooms has shown that 
code switching is not a breakdown in communication but actually a resource or a competence 
available to multilingual students and teachers (Adler, 2001; Bullock & Toribo, 2009; Howie, 
2003; Moschkovich, 1999, 2002; Setati, 2005) and as such, teachers need to take advantage of 
the presence of multilingualism in their classrooms and use it to the advancement of student 
learning. The perception that code switching is a teaching and learning resource has had much 
attention in a range of mathematics education studies in and outside South Africa (for example 
Adler, 1998; Chitera, 2009; Halai & Karuku, 2013; Jegede, 2011; Khisty, 1995; Moschovich, 
1999; Setati, 1998, 2005, 2008; Vorster, 2008). 
Macaro (1997) argues that it is not only impractical to exclude the learners’ first language from 
classroom teaching but that it is also likely to deprive learners of an important tool for 
conceptual learning. Teachers use code switching as a way of incorporating learners’ first 
language in the teaching and learning process. Setati & Adler (2001, p. 246) noted that most 
studies on code switching in mathematics classrooms “have either demonstrated and/or argued 
for use of the learners’ main language in teaching and learning mathematics as a support needed 
while the learners continue to develop proficiency in the language of learning and teaching 
(LOLT), at the same time as learning mathematics.”  While this is crucial and has benefits, 
clear teacher code switching guidelines needs to be developed and implemented in the 
classroom. Macaro (1997, p. 73) proposes the ‘optimal’ perspective to teacher code switching 
which considers the use of first language to have pedagogical value, where its role should be 
acknowledged and controlled, and that ‘optimal’ principles and guidelines of teacher code 
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switching should be established. Halai (2009) concluded her study on Pakistan’s mathematics 
multilingual classroom by advising that “the prevalence of code switching in multilingual 
classrooms suggests that there is need for teachers, teacher educators and policy makers to look 
into ways of maximising the potential of code switching through appropriate policies, teaching 
practice or curriculum materials” (p. 61). 
 
3.9.2 Code switching as a skill 
Arnfast & Jorgensen (2003) consider code switching to be a skill that does not happen 
automatically, but that it is governed by rules and norms outside the given conversation. 
Poplack (2004) who has done extensive research on code switching explains that it is a verbal 
skill requiring a large degree of linguistic competence in more than one language, rather than 
a defect arising from insufficient knowledge of one or the other. In multilingual mathematics 
classrooms code switching can skillfully and consciously be used for various cognitive, 
pedagogic, communicative and many other functions. Viewing code switching as an intrinsic 
skill of a multilingual being has potential for enhancing the teaching and learning of 
mathematics as argued in recent researches in mathematics education (Halai & Karuku, 2013; 
Jegede, 2012; Then & Ting, 2011).  Code switching can thus be considered as a competence 
available to multilingual speakers which can be useful in conceptual teaching and 
understanding of mathematics.  
 
3.9.3 Code switching and language issues in the classroom 
Adler (2001) noted that teachers who code switch had a dilemma of wanting to provide 
conceptual understanding of mathematics while not denying students the access to English. 
Studies have, however, found that teaching instructions in the mother tongue or the first 
language does not impede the development of the second language (Bacherman, 2007; Hong, 
2008). This is contrary to what other studies have found especially in language acquisition. 
Immersion theories of language acquisition (Rollnick, 2000) state that the best way to learn a 
language is to be totally immersed in it. They further argue that learners tend to take the 
language most used in the classroom eventually. Yang (2009) states that the best way to learn 
a foreign language is through total immersion in the language, using it all day long in daily life, 
preferably among native speakers. He goes on to say that, if that fails, the second best way is 
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to teach it as a single compulsory subject in schools, from the primary to the university level. 
Sociolinguists also conclude that young multilingual students (beyond five years) speak as they 
are spoken to. 
A classroom is a place where learners from various linguistic backgrounds meet, communicate 
and try to make sense of what they are doing. Students are constantly engaged in instructional 
conversations among themselves and with their teachers and these conversations take place in 
languages other than the LOLT. Moschkovich (2002) writes that classroom conversations that 
include the use of the bilingual students’ first language as legitimate resources can support 
students in learning to communicate mathematically. The language ability and language choice 
of a person addressing a multilingual child are recognized as the most significant variable to 
date determining the child’s language choice (Bialy Stock, 2001). Teachers will need to be 
proficient in the first language of students for code switching to be of benefit to all the learners 
in the classroom. Considering the complex social, political, educational and demographic 
climate of South Africa, not all mathematics classrooms are taught by teachers who are 
proficient speakers of pupils’ first language. Multilingual classrooms are complex and their 
demands are vast, dynamic and complex too. The demands on the multilingual mathematics 
classrooms teacher are even greater as they have to ensure that while teaching subject matter 
(mathematics), they need to understand all their learners’ conversational contributions, they 
also need to improve students’ comprehension of the subject matter, encourage interactions 
during learning and be aware of the language used in the classroom (Mc Donough, 2009). 
In South Africa, it is significantly evident that in multilingual classrooms, students may not 
share the same first language amongst themselves and with the teacher. Biseth (2005) refers to 
this scenario as issues of marginalization if the teacher is going to choose one indigenous 
language over the others. A dilemma may exist in the classroom as to which first language to 
use. If one language, considered being for the majority is used, it has been shown that there is 
a natural tendency for minority language students to shift to the majority language when they 
are not separated in time and space (Evans, 2005). Amidst such a situation where code 
switching is almost a naturally acceptable classroom skill and resource (Adler, 2001; Setati, 
2005; Molefe, 2006), it is important to ask oneself how the range of complexity of learners’ 
language backgrounds can be most effectively used to promote learners’ mathematical 
understanding. 
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3.9.4 Implications of code switching and its legitimization 
More than a decade ago, NCCRD (2000) observed that in South African classrooms where 
both the teacher and the learners share a common language, code switching is the main 
linguistic feature aiding teaching and learning. Code switching practices, which are now 
common practice by teachers are no longer considered as ‘smuggling the vernacular into the 
classrooms’ (Probyn, 2009). Thus with code switching practices now wide spread and enjoying 
official sanction and legitimacy in South Africa (Adler, 2001), and teachers becoming more 
comfortable with their use (Ncedo, Peires & Morar 2002), South African multilingual 
mathematics classrooms need to find rigorous and practical ways of incorporating this resource 
in the teaching and learning process. Adler (2001, p. 85) concludes that “it is not a matter of 
whether or not to code switch, nor whether or not to model mathematical language, but rather 
when, how and for what purposes.”  
Mafela (2009) acknowledges that the conditions under which code switching occurs, and the 
manner in which it is employed, determine the extent of its usefulness. The when and how to 
employ code switching (Adler, 2001) thus has a strong bearing as to whether or not it will 
benefit intended recipients. If it is not employed judiciously, it can do more harm than good 
(Mafela, 2009).  For example, if it is used to fill gaps in teachers’ language competency, or if 
it is used by an unqualified teacher (Mati, 2004). The complexities of code switching will thus 
need to be considered in a holistic manner taking into cognizance all factors that affects this 
process. The idea of well-trained teachers for multilingual classes will be considered here as 
one factor that will need to be considered carefully. Essien (2013) argues that the current state 
of affairs in teacher training institutions where teachers are trained in English and it is assumed 
that these same teachers will recontextualise what they have learnt in English into a different 
linguistic context at the end of their qualification does not suffice.  
The occurrence and legitimisation of code switching will require school teacher training 
institutions to be adequately resourced for this task. Essien (2010) noted that there are no 
structured courses that attend specifically to Mathematics pre-service teachers of students who 
are not yet proficient in the language of instruction. The implementation of multilingualism in 
the classroom, through code switching, is left entirely for the teacher to decide as to the how, 
when and where to code switch and draw the mathematical vocabulary in indigenous language. 
Probyn (2015) concurs with lack of proper teacher training and a clear official position on code 
switching: 
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In South Africa, although there has been an unofficial drift towards recognizing code 
switching as a valid classroom strategy, there is little training that guides teachers 
towards a coherent systematic approach to using both languages in classroom in ways 
designed to enhance opportunities to learn. (p. 220) 
Khisty (1995) cautions that knowing the mathematics register in one language is not an obvious 
indication of knowing it another language. This then questions teacher code switching 
occurring in a language where the mathematics register has not been officially developed and 
legitimised. Deliberate steps will need to be taken to orient teachers to knowing the 
mathematics register in another language that is to be used in the classroom. Wildsmith-
Cromarty (2008) recommends that teacher training needs to be conducted in a bilingual 
institutional context to enable teachers to use indigenous languages for instructional purposes. 
 
3.9.5 Code switching and assessment in school education 
In Mafela’s (2009) study in Botswana, teachers pointed out that use of Setswana in teaching 
content subjects like History was not going to reap full benefits considering the practical 
realities of the exclusive use of English in all tests and examinations. Hence, this study by 
Mafela (2009) found that “teachers felt that the predominant use of Setswana did not give 
learners enough practice for examinations, as they would not be able to formulate their answers 
properly” (p. 70). A study done by Cuevas et al., (2005) found a strong correlation between the 
language teachers predominantly used in the classroom (English), and the language chosen by 
their pupils to answer questions and solve mathematical and scientific tasks. This presents what 
may be referred to as teaching dilemmas of code switching (Adler, 2001) especially when 
assessment of teaching and learning is considered. “These dilemmas pivot on learners’ need to 
access the LOLT, as this is the language in which, ultimately, critical assessment will occur” 
(Adler, 2001, p. 73). The requirement to write examinations in English presents teachers with 
practical problems that hinder the use of code switching in the classroom. Focus of the teachers’ 
argument in this regard center on the inability by students to transfer knowledge between the 
two languages during formal assessment. It overlooks the other crucial stages of instruction 
prior to formal assessment whether the first language is used precisely and consistently to 
convey concepts in these classrooms.  
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3.9.6 Code switching and mathematics register in indigenous languages 
The presence and practice of code switching by teachers and pupils in mathematics classrooms 
situated in communities where a non-standard version of the indigenous language is used, poses 
challenges. Such communities include urban and most township areas of South Africa where 
‘hybrid language’ varieties are spoken. Heugh (2009) noted that because code switching in 
South African classrooms has been limited to the spoken discourse, there is discontinuity 
between the hybridised spoken varieties and written texts in standardised languages required 
for and from students. Adler (2001) refers to such phenomenon as dilemmas where there is to 
be movement from informal spoken everyday language to formal written esoteric textbook 
language.  
Wildsmith-Cromarty (2012) urges that there is need for narrowing the gap between the 
teachers’ and learners’ informal, every day and unspecialised language use of indigenous 
language and the variety selected for academic purposes. Schäfer (2010) suggested that 
developing mathematics registers in indigenous languages would help mitigate teaching 
problems associated with LOLT that is not congruent with learners’ first language. While code 
switching is an oral strategy for the classroom, Lafon (2009) noted that literacy practices in 
schools remain exclusively in the official medium of instruction, (which is English or Afrikaans 
from Grade 4) and for examinations in Grade 12. 
Another observation made is that the first language does not have the vocabulary to express 
the mathematical ideas learnt in the classroom. Biseth (2005) and Webb (2002) state that code 
switching in the classroom will imply more costs as it involves translation of textbooks into 
the nine other official languages in South Africa. While steps have already been taken to have 
some mathematics concepts in indigenous languages up to some levels (Young et al. 2005, 
2009; Schäfer, 2010), the National Education Evaluation and Development Unit (NEEDU) 
(2012, p. 10) reports that “although terminology has been developed for mathematical entities 
and operations in African languages (for Gr 1–3), teachers are generally not familiar with them 
nor are they used in everyday commercial transactions”.   
Some other challenges that are associated with the use of pupils’ first language will need to be 
considered. Words with multiple meaning become a source of confusion (Probyn, 2001), for 
example, a ‘square’ takes on various mathematical connotations such as area, a number, or a 
numerical property. Sure & Ogechi (2006) found that mathematics and science teachers have 
difficulty explaining scientific and mathematical concepts and would often code switch to 
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Kiswahili and other local languages in Kenya. In many cases, they observed that code 
switching was inappropriately applied and led to even more confusion. They recommended 
that English alone be used as LOLT after at least five years of primary education through 
mother tongue. 
 
3.9.7 Teacher code switching and its effects on students 
Shortcomings of code switching noted by King (2009) include students’ tendency to “tune out” 
and wait for the home language explanation to follow. This has further negative consequences 
that will lead to further decadency of pupils’ acquisition of target language and mathematical 
concepts. Hong (2008) cautions that the use of mother tongue instruction has to be limited and 
selective in nature since consistent reliance on translation will not only affect the learners’ 
language development but also discharge the learners from using the target language. Then and 
Ting (2011) cautioned that the overuse of translation prevents students from thinking, reading 
and writing in the target language because the translation is available. 
 
3.9.8 Transparent code switching 
Teacher code switching may or may not yield intended results depending on how it is used by 
the teacher in the classroom. Correctly translated terms help students remember concepts 
embedded in the name depending on how teachers use them during code switching. In most 
indigenous languages, objects are named according to their physical appearances or according 
to their functions (Wababa, 2006). An example is the mathematical object ‘quadrilateral’ which 
is translated into isiXhosa as ‘ucala-ne/ umacala-mane’ (Wababa & Welman, 2010) meaning 
four-sided.  Use of such clue-giving code switching seems to give more advantages in building 
up the concept than loanwords such as ‘i-quadrilateral’ which except for the prefix is still in 
the English form. Such forms of code switching that evoke and stimulate thought appear to be 
more beneficial to the student.  
As seen by Wildsmith-Cromarty (2012) in Kwa Zulu-Natal, Probyn (2006, 2009) and Tokwe 
& Schäfer (2009) in the Eastern Cape Province of South Africa, a considerable frequency of 
code switching in mathematics classrooms is through loan words. This may be because the loan 
word is easily accessible to the teacher since it mainly involves inserting a prefix from first 
language on an already existing English word. For example, i-exterior angle, kwi-obtuse, la-
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diameter.  Teachers are using more loan word borrowing than transparent terms because of 
what Schäfer (2010) found that code switched language was not familiar to the students as it 
was old dialect. The development and use of mathematical register in indigenous languages 
will help teachers perform clue-giving beneficial code switching. In the cases discussed above, 
code switching that is transparent will benefit the teaching and learning process.  
 
3.9.9 Types of research and their conclusions 
Research, especially large scale studies (Setati, Chitera & Essien, 2009) has shown that fluency 
in the target language significantly helps pupils’ mathematics achievement. It has also been 
found that fluency in English is a very significant factor in learning Science and Mathematics, 
when LOLT is English. This may be the reason why researches in other non-English speaking 
countries conclude in favor of code switching. Abad (2010) for example concludes that an 
“English only” policy seems impractical and ineffective in countries where English is the 
second language or foreign language. Probyn (2009) on the other hand observed that several 
small scale studies in townships and rural schools suggest that teachers’ classroom language 
practices vary considerably in terms of how much they code switch to  the learners’ home 
language or not. This variability appears to be a result of particular teachers’ attitudes towards 
language policy and code switching; the attitudes of school authorities, teachers and parents; 
and teacher related factors such as the teacher’s own English proficiency. However, not much 
has been documented or said about the consistency or inconsistencies that occur during code 
switching by teachers. 
 
3.9.10 Code switching and informal/formal ways of talking 
Pimm (1991) notes that one difficulty facing all teachers is how to encourage movement in 
their learners from the predominantly informal spoken language  with which they are all fluent, 
to the formal language that is frequently perceived to be the land mark of mathematical activity. 
Adler (2001) says that there is a longer and more complex journey between informal spoken 
mathematical languages (in the learner’s main language) to the formal written mathematical 
language (English). She concluded that in many cases the journey is incomplete. Such a 
situation results in underdevelopment in students’ conceptual growth in mathematics. Setati & 
Adler (2001) say that the challenge that teachers face is to encourage movement in their 
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learners from predominantly informal spoken language to formal written mathematical 
language and this includes both conceptual and calculation discourses. To attempt to eliminate 
their informal discourse will be to try and stamp on their personal identity (King, 2009) rather 
than cultivating it.  
The majority of multilingual mathematics classrooms are not achieving a complete journey 
(Adler, 2001) from the use of student’s first language to formal written mathematical language. 
What does this suggest to the community of mathematics education researchers? Can this 
journey be made shorter and achievable without compromising on the quality of mathematics 
education made available to learners? What does this imply to the assessment of mathematics 
learning in a multilingual classroom? How best can teachers be assisted in these classrooms to 
adequately and judiciously execute their duties and ensure that all pupils in the class are assisted 
and accorded access to mathematics? 
In my review of the literature, it is apparent that researchers have sought to refute the 
assumption that code switching in multilingual classrooms is a problem and hindrance to the 
acquisition of mathematics language and content. Studies have however, emphasized the need 
for well thought out, judicious and well-structured code switching practices in the classroom 
(Hidayati, 2012; Mafela, 2009; Mati, 2004; Neeta & Klu, 2013). Pereira (2010) found that 
teachers, in many cases, use a largely unplanned code switching strategy. Code switching 
should be systematic, skillfully done and consistent (King, 2009; Then & Ting, 2011) in 
mathematics classrooms. However, little is known about whether teacher code switching is 
precise, consistent, systematic, structured and well planned in the mathematics classrooms in 
South Africa. Lack of precision and consistency results in the haphazard use of code switching 
due to lack of recognized standards in terms of how and how much, and when code switching 
is to be used. My study explored teacher code switching precision and consistency in 
multilingual mathematics classrooms. 
 
3.10 CONCLUSION 
In this review, it has been noted that most researchers have consistently argued that 
multilingualism and the occurrence of code switching in multilingual classrooms is potentially 
a resource and an advantage for teaching and learning mathematics. Literature reflects that 
code switching in the classroom is normal, useful and it provides continuity in speech when 
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effectively used, and is used as transference of meaning to weak learners (Antony & Walshaw, 
2007; Mati, 2004; Setati, 2005). Thus even though classroom code switching is debatable and 
criticized, many researchers consider it to be a valuable communication resource. 
In my review of the literature, it appears that very little has been said about teacher code 
switching as relating to precision of home language terms chosen to be used by the teacher 
during teaching multilingual mathematics classes. More work is needed to explore and 
understand just how precise teacher code switching in the mathematics classroom is in order 
to assist students to become more precise in their language use over time. Also, little is known 
about whether and how the demand of code switching in multilingual classrooms and 
mathematics change with different domains of Mathematics, for example, Calculus, Algebra, 
Numbers, Probability. Little is also known about how mathematics teacher code switching 
consistency/ inconsistency across individual teachers, content and grades, impacts on pupils’ 
learning of mathematical concepts. My interest, therefore, was in exploring and understanding 
teacher code switching consistency and precision in mathematics teaching and learning. 
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CHAPTER 4 
THEORETICAL FRAMEWORK 
4.1 INTRODUCTION 
The challenge for today’s Mathematics teacher to make learning a meaningful and worthwhile 
experience for the student is complex especially in multilingual classes where children of 
diverse linguistic backgrounds and cognitive abilities are taught. This study seeks to understand 
classroom code switching as one of the innovative practices used by teachers to mitigate 
linguistic challenges they face in their classrooms. My study is largely informed by the socio-
cultural theory as envisaged by Vygotsky, particularly the critical role of language in classroom 
communication and cognitive development. This chapter focusses on the mediational role of 
language in teaching and its relation to concept development. The last section focuses on how 
language is used in meaning making.  
 
4.2 THE SOCIO-CULTURAL THEORY 
The socio-cultural theory of learning and development first systematised and applied by 
Vygotsky, emphasises the centrality of language as a primary medium for teaching, learning 
and meaning construction. Lee & Smagorinsky (2000, p. 5) explain that “Vygotsky made an 
explicit acknowledgement of the centrality of language as a semiotic tool through which 
individuals across developmental stages make sense of phenomena and solve problems” in 
their environments. Human activities, according to Vygotsky (1986), take place in cultural, 
social, institutional and historical contexts, and are mediated by language and other symbol 
systems. Luria (1979) states that “one of the key tools invented by mankind is language, and 
Vygotsky placed special emphasis on the role of language in the organisation and development 
of thought processes” (p. 44). Thus language is an important characteristic and tool of any 
formal school learning system. The teacher in a multilingual classroom setting is considered 
the ‘expert’ and ‘more knowledgeable other’ (Vygotsky, 1981) and hence must consider 
carefully the language through which he and the novice (student) communicate ideas, concepts 
and understandings. The teacher needs also to consider forms of language in which knowledge 
and ideas are couched (Lee & Smagorinsky, 2000). 
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Vygotsky argued that the most important cultural tool pupils can develop is language. Daniels 
& Edwards (2004) contends that much of Vygotsky’s account of cognitive development 
focusses on the role of language as one of the key psychological tools allowing high level 
cognitive functioning. Vygotsky (1981) further claims that a child’s whole cultural 
development relies on language, because without it, the child is unable to grasp and understand 
important norms and values of their society and hence cannot form adequate social 
relationships. 
The theoretical perspective of Vygotsky’s socio-cultural theory has four main tenets 
summarised as follows: 
1. Children construct knowledge 
2. Learning can lead to development 
3. Development cannot be separated from its social context 
4. Language plays a central role in mental development 
Of interest to this study are the role and importance of social contexts and the centrality of 
language in learning and mental development. These two are discussed in the ensuing sections. 
In this chapter, I will review my understanding of the principles and show some of the ways in 
which these principles helped in informing this study.  
 
4.2.1 Role and importance of social context 
For Vygotsky (1986), learning is inherently social and higher mental functions have their roots 
and origins in social activity mediated by psychological tools with language as the ‘tool of 
tools’. The social context strongly influences how and what we think, and ultimately moulds 
cognitive processes. Daniels (2005) states that the socio-genetic view of human cognition can 
be described by the ontological postulate that says “All human cognition is social in its nature” 
(p. 80). This means that all adult human thinking processes are interdependent with the social 
colloquy of a given society and its culture. Meadows (1993) cited in Daniels & Edwards (2004) 
says that “any description of cognition which isolates it from the social interaction that 
constitutes it is seriously incomplete and may provide a distorted and misleading picture” (p. 
166). Vygotsky, as can be interpreted from his writings, understood development as the 
transformation of socially available and shared activities into internalized processes mediated 
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by psychological tools. The key role played by social mediation in internalization process by 
students is strongly emphasized in socio-cultural theory. 
The role of the teacher is thus to cultivate a nurturing social environment supportive of learning 
for children of various linguistic backgrounds. Bodrova & Leong (2007, p. 10) gives 
Bronfenbrenner’s (1997) definition of social context as being “the entire social milieu, that is, 
everything in the child’s environment that has been either directly or indirectly influenced by 
culture.” It follows from this definition that language in any given society, which in many cases 
is a cultural identity maker, is strongly influenced by the social context. 
Vygotsky’s meaning of social context has been explained by Bodrova & Leong (2007, p. 10) 
at three levels: 
i. The intermediate interactive level, that is, the individual(s) the child is 
interacting with at a given moment 
ii. The structural level, which includes the social structures that influence the child 
such as the family and school 
iii. The general culture or social level, which includes features of society at large 
such as language, numerical systems, and the use of technology. 
All these three contexts strongly influence the language people concerned employ, and how 
that language is used in various learning and social situations. The child tends to develop the 
vocabulary that is mostly available to him within that given social context presented to him. 
Eventually all these three levels or contexts, given above, influence the way a person involved 
in them thinks. A student whose teacher emphasises learning the correct names of various 
mathematical objects will think differently from that other student whose teacher issues 
commands and directives in the classroom. As noted by Rogoff, Malkin & Gilbride (1984), the 
first student will have a larger vocabulary and will think in different categories and use 
language differently from the later student. Teachers’ use of language in the classroom has a 
strong bearing on the nature of students that results from their classroom teaching.  
At intermediate interactive level, students construct their understanding through interactions 
with the teacher, peers and other individuals in their educational arena. For Vygotsky, all 
mental processes exist first in a shared plane, and then move to an individual plane. Every 
higher mental function was external or social before it became an internal and egocentric 
76 
 
mental function. Vygotsky’s genetic law of development emphasizes the primacy of social 
contexts and interaction mediated by language, in human development. It states that   
Every function in the child's cultural development appears twice: first, on the social 
level, and later, on the individual level; first, between people (inter-psychological) and 
then inside the child (intra-psychological). This applies equally to voluntary attention, 
to logical memory, and to the formation of concepts. All the higher functions originate 
as actual relationships between individuals. (Vygotsky, 1978, p. 57). 
According to this view by Vygotsky, development of higher order mental functions consists of 
two processes. First, is the mastery of external means of cultural development and thinking, 
that is, language, counting and writing; and secondly, learning to use symbols and language to 
master and regulate one’s own behaviour (Gredler, 2005). All mental processes in humans first 
exist in an external social space before they move to an internal individual plane. Language as 
the mediator of learning exists in shared activities first where teacher language is a key variable. 
The teacher provides the mediator when pupils begin to learn given concepts. 
The power of Vygotsky’s ideas, as John-Steiner & Mahn (2000) puts it, lies in his explanation 
of the dynamic interdependence of social and individual processes. The nature of this 
interdependence between an individual and the social process in a given institution is the 
construction of knowledge mediated by language. Gredler (2005) concludes that primitive 
mental functions are biological in nature and higher mental functions are part of the social and 
cultural heritage of students’ move from social plane to the psychological, from the 
interpersonal to the intrapersonal. It can also be considered as movement from every day to 
formal (Adler, 2001), public to esoteric domain (Dowling, 1998) and from spontaneous 
learning of concepts to scientific (Jane, Fleer & Gipps, 2007). 
Renshaw (1992, no page) points to the importance of the social context in learning and argues 
that “it is the socially situated use of the language that enables the child at a later time to 
recapture, reflect on, and transform experience.” This use of language occurs in social 
structures such as the school where choice of the actual language in use depends on the teacher 
when he is faced with various situations in his classroom. Higher mental functions and 
conceptual growth of the student has its roots in social contexts. According to Vygotsky, 
learning is fundamentally a social process and individual construction of knowledge is a 
derivative of social construction (Jaworski, 2002). This implies that such contexts should be 
carefully selected, thought about, planned and systematically executed in order to create long 
lasting impressions and foundation on which the student will reflect on later in his or her 
academic growth. Meaning which is discussed in detail below is also strongly tied to social 
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context. Vygotsky postulates that meaning cannot be separated from its social contexts since it 
is in itself a social construction, built up and passed on between people in social contexts 
(Donald, Lazarus & Lolwana, 2006). 
What teachers contribute to the development of pupils is crucial and needs to be considered 
carefully. Vygotsky (1981) as translated by Wertch (1981, p. 164) states that “in the process of 
development, children begin to use the same form of behaviour in relation to themselves that 
others initially used in relation to them. Children master the social forms of behaviour and 
transfer these forms to themselves….”  Teachers model and facilitate the nature of learning 
environment for their pupils and the language used by them (teachers) affects their pupils and 
noted by Vygotsky (1981).   
Vygotsky (1981) asserts that cognitive development involves the internalisation, 
transformation and use of routines, ideas and skills which are learned socially from more 
competent people in the child’s life. In multilingual mathematics classrooms, the teacher is the 
more competent adult who models and couches students into the acceptable language to be 
used to grasp mathematical concepts. 
Vygotsky (1981, p. 64) explains that “all higher mental functions are internalised social 
relationships … Even when we turn to mental processes, their nature remains quasi-social. In 
their own private sphere, human beings retain the functions of social interaction.” Vygotsky 
emphasises the close relationship between the social processes which are external and the 
psychological processes which are internal. Individual development, that includes higher 
mental functioning, has its roots and origins in social sources. As learners and teachers interact 
and communicate through language, they acquire new knowledge and strategies of their world 
and culture. Meadows (1993) cited in Daniels & Edwards (2004) says that Vygotsky’s theory 
has its core the notion of ‘mediation’, the use of psychological tools or signs allowing the 
qualitative changes in mental functioning of the individual. Meadows (2006, p. 302) argued 
that “mediation, or the use of communicable systems for representing reality, as well as acting 
on it, is at the foundation of cognitive processes, which cannot be reduced to automatic links 
between stimulus and response.” This can only be through the use of tools such as language 
(see Figure 4.1). 
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 Figure 4.1 Relationship between stimulus and response 
 
Language is a major psychological tool that mediates learning. The teacher provides the 
stimulus and conveys it through a language that prompts responses from learners (see Figure 
4.1). Psychological tools are employed to help learners to master concepts. These tools are 
employed to communicate concepts, to draw attention, to aid recall and to enhance 
understanding. Bakhurst (2005) adds that psychological tools such as language are used to 
represent mathematics problems in a way that facilitates the finding of solutions to the problem. 
Vygotsky refers to this as the mediational role of tools (see Figure 4.1). Vygotsky (1978, 1986) 
argues that these socially negotiated psychological tools figure as artificial stimuli that 
facilitates remembering. 
Daniels & Edwards (2004) further argue that “language, the ‘psychological tool’ par 
excellence, is perhaps the most potent means of integrating practical (or procedural) and 
symbolic (or declarative) knowledge” (p. 171). Thus in considering the importance of social 
context in a teaching and learning environment, language in use in that content forms a central 
point of interest. The type of language used and the way in which it is used is crucial if it is 
viewed from the tools’ perspective. Social context is crucial in the development of higher order 
mental processes. Examination of Vygotskian framework reveals that cognition is a shared 
process in the social context (Bodrova & Leong, 2007) mediated by language and other 
psychological tools. 
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4.2.2 The centrality of language 
Vygotsky explored the centrality of language and thought in instruction and development of a 
child. He emphasised that language plays a greater role in cognition and development of the 
child because to him, language is the actual mechanism for thinking and is also a mental tool. 
Vygotsky’s work concentrated on manipulation of language as a crucial characteristic of formal 
schooling and the development of scientific concepts in school settings (Moll, 1990). Human 
action at both the social (external) and the individual (internal) planes, is mediated by tools and 
signs of which language, as Vygotsky (1986) and Lee & Smagorinsky (2000) view it, is the 
‘tool of tools’. What we think, how we think and what we know are all influenced by the tools, 
symbols, signs and concepts that we know (Bodrova & Leong, 2007). This emphasizes the 
centrality of language in human development and cognition and in sense making during any 
learning situation (Lee & Smagorinsky, 2000). 
Dahms (2007) acknowledges that Vygotsky considered language as crucial and central to 
learning and cognitive development. He stated that: 
Vygotsky maintained that language plays a central role in cognitive development. He 
argued that language was a tool for determining the ways a child learns ‘how’ to think. 
That is because complex concepts are conveyed to the child through words. Learning 
according to Vygotsky, always involves some type of external experience being 
transformed into internal processes through the use of language. It follows that speech 
and language are the primary tools used to communicate with others, promoting 
learning. (Dahms, 2007, p. 89) 
Internalisation of external processes is only made possible by use of language mediating the 
process. Adults in a society use names to represent concepts in the language of that community. 
Such concepts are then registered in the novice’s mind using the socially acceptable terms for 
representing these concepts.  
Bodrova & Leong (2007) write that “language makes thinking more abstract, flexible and 
independent from the immediate stimuli … Language allows the child to imagine, manipulate, 
create new ideas, and share these ideas with others. Therefore, language has two roles: it is 
instrumental in the development of cognition and it is also part of the cognitive processing” (p. 
14). Language thus formalises learning. It is language that helps discuss ideas and concepts. 
Language helps to connect people of various backgrounds and creates a platform for such to 
share and discuss ideas.  
Mercer (2000, p. 10) states that Vygotsky described language as having two main functions; 
first, as a communicative or cultural tool, that is, for sharing and jointly developing the 
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knowledge and culture and; secondly, as a psychological tool, for organising our individual 
thoughts, for reasoning, for planning and reviewing our actions. Mercer (2000) reminded us 
that these two functions are integrated. Language at the communicative level is crucial in that, 
in the sociocultural account of development, it provides one of the principal means whereby 
knowledge and practices previously constructed by generations past, can be transmitted to 
future generations. Thus careful consideration of how language is used at present is crucial as 
it ensures that precise language has been used to represent concepts. Teachers’ use of language 
in the classroom provides their students with acceptable cultural ways with words. “As children 
hear people in their communities using language to describe experiences and getting things 
done, they pick-up these cultural ‘ways with words’ and eventually make them their own 
psychological tools” (Mercer, 2000, p. 10). 
 
4.2.3 Language as the universal tool 
Central to Vygotsky’s socio-cultural theory is recognition of the pivotal role played by the tools 
of which language is major. For Vygotsky, the purpose of teaching, learning and development 
is more than acquiring and transmitting a body of knowledge; it involves the acquisition of 
tools (Bodrova & Leong, 2007) and language is the most important tool (Vygotsky, 1986). 
Turuk (2008, p. 245) adds that “Vygotsky advocates that humans do not act directly on the 
physical world without the intermediary of tools.” All higher mental processes are mediated by 
psychological tools of which language is the key tool. Vygotsky views and acknowledges 
language as the most important psychological tool that influences children’s cognitive 
development (Kozulin, 1990). 
For Vygotsky, higher mental functions are a product of the mediation by socio-culturally 
developed tools and signs (Wertsch, 1998) and Vygotsky (1986) viewed language as the most 
powerful psychological tool mediating higher mental functions. Kozulin (1990) states that 
Vygotsky’s theory stipulates that the development of the pupil’s higher mental processes 
depends on the presence of mediating agents in the pupil’s interaction with the environment.  
Psychological tools are defined by McCown, Driscoll & Roop (1996, p. 43) as “signs, symbols, 
and conventions that have been socially negotiated.” Language is thus a universal cultural and 
mental tool (Bodrova & Leong, 2007) that has been created and developed in all human 
societies and is shared and used by all members of a specific culture to think and communicate. 
Language facilitates the acquisition of other tools and is used for many mental functions hence 
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is referred to as a primary mental tool (Karpov, 2005; Moll, 1990). Teachers teach to equip 
children with appropriate language and other tools that they need to function efficiently and 
intelligently to master their own behaviour, gain independence and reach higher levels of 
mental development (Vygotsky, 1981). Hence, as McCown, Driscoll & Roop (1996, p. 43) 
reiterate, “What is important is not the tools themselves but how they are used” in given social 
settings to mediate learning and eventually leads to higher cognitive development. As noted by 
Vygotsky, children pick up the socially constructed psychological tools that are made available 
to them. The language chosen by the teacher during teaching, socialises the student into ways 
of thinking made available by the chosen language. 
Vygotsky (1981) states that “the psychological tools alters the entire flow and structure of the 
mental functions. It does this by determining the structure of the new instrumental act, just as 
a technical tool alters the process of natural adaptation by determining the form of labour 
operations” (p. 137). The multilingual classroom Mathematics teacher can use language to 
create strategies useful for the mastery of many key mental functions such as memory (Karpov, 
2005), attention and problem solving. Bodrova & Leong (2007) are of the opinion that language 
play a significant role in what we remember and how we remember. Karpov (2005, p. 21) 
looked at memory as well and concludes that “psychological tools play key roles in cognitive 
mediations and metacognitive mediation”. For Vygotsky (1986), tools play an important 
mediational function and language is the most powerful and versatile of them all. 
Daniels & Edwards (2004) mention that “the psychological tools are not merely facilitators or 
auxiliaries, their use allows or even requires, qualitatively different functioning, ‘revolutions’ 
in thinking associated with changes in psychological tools” (p. 172). Changes in psychological 
tools require teachers to think carefully about how such changes will impact the teaching and 
learning of concepts. Moving from English only to the use of more than one language in the 
classroom through code switching, or from the use of home language to English, needs careful 
scrutiny. This is what Daniels & Edwards (2004) refer to as the revolutionary thinking 
approach. 
The mediational role of language in teaching and learning cannot be overemphasised. Vygotsky 
considered mediation to be a two-component process, that is, adults mediate the child’s 
acquisition and mastery of new psychological tools, which get internalised and come to mediate 
the child’s mental processes (Karpov, 2005). The teacher who is an adult in the classroom 
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presents the new psychological tool to the child in the form of an external device and the teacher 
also mediates the child’s appropriation and mastery of this tool.  
John-Steiner & Mahn (2000) write that “socio-cultural researchers include the learners’ 
appropriation of socially elaborated symbol systems as a critical aspect of learning-driven 
development” (p. 99). This appropriation of symbol systems was a central focus of Vygotsky’s 
work and led to his most fully elaborated application of the concept of internalisation. Vygotsky 
(1986) explains internalisation as the transmission of communicative language into speech and 
further into verbal thinking. Internalisation, an essential element in the formation of a higher 
mental function (Kozulin, 1990), relies on language as it is used in external dialogue. John-
Steiner & Mahn (2000) maintain that knowledge is only internalised through the use of 
psychological tools. These psychological tools are directed towards the internal world of a 
student and are appropriated during activity and external dialogue. Jerome Bruner (1962) gave 
a description of Vygotsky’s view on language as a psychological tool, and explained its role in 
semiotic mediation. He said: 
For it’s the internalisation of overt action that makes thought, and particularly the 
internalisation of external dialogue that brings the powerful tool of language to bear a 
stream of thought. Man is shaped by the tools and instruments that he comes to use … 
the tools and aids that do (prevails) are the developing streams of internalised language 
and conceptual thought.  (p. vii) 
Internalisation of external dialogue and hence cognition is influenced by the language and other 
tools made available in the social environment. Turuk (2008) alludes to the idea that students 
develop higher mental functions through contacts and interactions with the teacher as the more 
knowledgeable other and peers at the first step which is external (inter-psychological plane), 
then later assimilate and internalise his or her knowledge, making it internal (intra-personal/ 
intra-psychological plane). Schunk (2005) acknowledges that cognitive change is as a result of 
using tools (language, cultural artefacts and symbols) in social interactions and resultantly 
internalising and mentally transforming oneself through these interactions. In all these 
interactions, the teacher plans language use and activities that will effectively lead to the 
cognitive development of the student. The language he uses, how it is used and when will 
strongly influence and determine the achievement of this intended mental growth. 
As noted by Karpov (2005), “Vygotsky’s basic assumption is that the systematic use of tools, 
which mediate the entire range of human activity requires a principally new level of mental 
processes that serve this activity. The major characteristic of human mental process is that they, 
just like human labour, are mediated by tools. These however are special, psychological tools 
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such as language, concepts, signs and symbols.” (p. 17). The development of higher mental 
processes in children and adults results from the mastery of psychological tools made available 
to these members of that given community (Karpov, 2005). In Vygotskyian terms, this implies 
that the mastery of mathematics and its language by pupils in the classroom is thus development 
made possible by how the social environment in that classroom is constructed. 
Karpov (2005) states that “Children’s mastery of psychological tools, which leads to 
development of their higher mental processes, is a process that has two components, first, it 
deals with an adult handing over a new psychological tool to the child and mediating the child’s 
mastery of it” (p. 19). As maintained by Vygotsky, all psychological tools are products of 
human culture and thus they should be handed to the next generation by competent 
representatives of that culture. In this case teachers of mathematics in multilingual classrooms 
become these representatives. The handing over process is not passive but interactive in 
ensuring that these new higher mental process are efficiently enculturated in children is in their 
interaction with adults. As propounded by Vygotsky (1981), any function in the child’s cultural 
development appears first on the social plane or the inter-psychological plane.  
The second component of the process of the child’s mastery of psychological tools deals with 
the internalisation of these tools. Karpov (2005) says, “When adults are presenting a new 
psychological tool to the child, they inevitably ‘exteriorise’ this tool and uses it initially in the 
same form of an external devise as it was presented” (p. 19). The internalisation of these tools 
and of the external dialogue results in learning and development (Vygotsky, 1981). 
 
4.3 LANGUAGE MEDIATION AND CONCEPT DEVELOPMENT 
Concept formation and development, as purported by Vygotsky (1987), should be examined at 
two levels; the everyday and the scientific levels, as mediated by language. According to 
Lerman (2014, p. 10) “the process of mediation is through tools and signs and the signs is the 
language and so the language is carrying all the mediation process.” In the process of mediating 
the teaching and learning mathematics concepts, language is thus very significant. Vygotsky’s 
theoretical and empirical work on scientific and every day concept formation has been used in 
this study to conceptualise how mathematics teachers in their multilingual classrooms can use 
language to support students’ mental development. 
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According to Vygotsky (1987), scientific (that is, academic or schooled) concepts are those 
concepts that are adopted by the child in completed form from the domain of adult thinking. 
These are learnt through formal school activities, they are planned for by the teacher, arranged 
in some form of a system and follow certain rules. Scientific concepts do not necessarily relate 
to scientific issues but their organisation is scientific in the sense of formal, logical and 
decontextualized structures (Kozulin, 1990). Hence scientific concepts can only be acquired as 
a result of deliberate and systematic instruction in an educational setting (Wells, 1994). 
Everyday concepts which are also called spontaneous concepts are grounded in the day to day 
life experiences of students and teachers and their learning does not happen in a planned 
manner but a spontaneous one. Kozulin (1990) explains that everyday concepts emerge 
spontaneously from a person’s own reflections on immediate, everyday experiences and thus 
they are experientially rich but unsystematic and highly contextual. Vygotsky also explains 
that everyday concepts are embedded in the child’s day-to-day life experiences and natural 
conversational contexts occurring in and outside the classroom. Scrimsher & Tudge (2003, p. 
297) adds that “in Vygotsky’s writing, spontaneous (everyday) concepts refer to those that 
develop through common, practical activity and intermediate social interactions.” 
Fleer & Raban (2006) concur that spontaneous concepts arise and are used without conscious 
realisation of the concepts and this may be considered as one weakness of everyday concepts. 
They are learnt through everyday activities and experiences and are not learnt in a planned, 
formal way hence their lack of systematicity (Moll, 1990). Whereas scientific concepts are 
learnt through more formal school activities, planned by the teacher, arranged in some form of 
system and follow certain rules. 
While both spontaneous and scientific concepts are crucial and essential to the cognitive 
development of the student, they have their weaknesses. In one of his empirical works, 
Vygotsky writes that, “Our data indicate that the weakness of everyday concepts lies in its 
incapacity for abstraction, in the child’s incapacity to operate on it in a voluntary manner. 
Where volition is required, the everyday concept is generally used incorrectly” (Vygotsky, 
1987, p. 169, Vol 1). 
Everyday concepts cannot be easily transferred to other contexts because they are not easy to 
generalise, they also do not have some form of system or rules. Consequently, “knowing only 
about everyday conceptions may locate children’s thinking into embedded contexts and reduce 
their opportunities to apply these concepts to newer situations” (Fleer & Ridgeway, 2007, p. 
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3). Mathematics involves abstraction, working in decontextualized settings and generalisations. 
If the teacher in a multilingual setting uses language that will remain in the multilingual mode, 
students of such a teacher will remain deprived of the real mathematics which is necessary for 
cognitive growth and use in later stages of their development. The strength of scientific 
concepts is that it is “embedded in a whole, connected, conceptual structure that supposedly 
reflects the true nature of the subject one is talking about” (Van de Veer, 1998, p. 91).  
On the other hand, Vygotsky investigated the shortcomings of the scientific concepts and writes 
that “In contrast, the weaknesses of the scientific concepts lies in its verbalism, in its 
insufficient saturation with the concrete” (Vygotsky, 1987; 169, Vol 1). Major criticism of the 
scientific concepts is their detachment from students’ reality, thereby operating at an abstract 
yet scientific level. 
The merging of everyday ways of talking and learning, and scientific ways of behaving, results 
in deep meaningful concept formation (Vygotsky, 1987) since every day concepts are a 
fundamental foundation to the development and building of scientific concepts. Vygotsky 
(1987) reasoned that focussing on collaborative forms of thinking where the child’s everyday 
concepts come into contact with the scientific concepts introduced by adults, is crucial and 
leads to development. Vygotsky (1987) suggested that the student’s home language and his 
learning of it represents the learning of everyday concepts as it occurs in everyday, non-
systematic and unplanned ways. 
Vygotsky further explains that the student naturally uses words and grammatical structures of 
the home language, but has no conscious awareness of their syntactical structure or given rules 
for usage. This is unlike when a student learns another language through formal schooling 
(Fleer & Raban, 2006), there is a conscious examination of the rules and structures. Fleer & 
Raban (2006) conclude that the schooled approach to learning languages constitutes for 
Vygotsky an example of scientific concept formation. It is argued by researchers (Delvin, 2007; 
Pimm, 1987; Usiskin, 1996; Wagner, 2009) that mathematics is a language. Teaching and 
learning mathematics in a multilingual classroom when mathematics is considered as a 
language, through Vygotskian lenses, is a scientific concept formation process. Teacher’s use 
of pupils’ home language in whose mathematics register is not formally established may result 
in teacher language drawing mainly from the everyday, spontaneous field. The used of home 
language and formal LOLT may be regarded as bringing two contexts in the classroom. Home 
language orients students for the everyday concepts while the formal LOLT orients them to 
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scientific concepts. As per the ‘double move concept’ (Hedegaard and Chaiklin, 2005), every 
day and scientific concepts should be interlaced so that the student’s thinking and practice will 
be transformed. 
Powerful learning contexts result from teachers’ ability to keep in mind the ‘everyday concepts’ 
and the ‘scientific concepts’ when planning for teaching and Hedegaard and Chaiklin (2005) 
refer to this as the ‘double move’ in teaching. The ‘double move’ conceptualises the relations 
between the child’s everyday concepts and the concepts within the subject matter being 
considered. Scientific concepts bring systematicity, consciousness and hierarchical 
organisation into the child’s thinking. But the concepts lack the richness of everyday 
connections characteristic of everyday concepts (Kozulin, 1990). The relationship between 
everyday concept formation and scientific concept formation is considered by Vygotsky (1987) 
as crucial. Everyday concepts grounded in in day-to-day life experiences of teachers and 
students creates a potentially rich foundation for the development of scientific concepts in the 
context of more formal academic experiences. In his writings, Vygotsky (1987) explains that, 
“The development of everyday concepts must rich a certain level for the child to learn scientific 
concepts and gain conscious awareness of them. The child must reach a threshold in the 
development of spontaneous concepts, a threshold beyond which conscious awareness 
becomes possible” (p. 220). Most South African township school students’ English language 
(the LOLT) has not reached Vygotsky’s suggested language threshold level. Their propensity 
to the required spontaneity in English proficiency is below the threshold level.  
The students’ everyday English concepts are not enough to help students operate without them 
being conscious of their English language inadequacy. This has led to teacher and student code 
switching which is regarded in this study as bringing in the everydayness of concepts 
understudy. The current code switching practices lack formalisation, rules or guidelines, and is 
done without any system being followed, thus it is every day. Whereas the use of English as 
LOLT is formal, systematic, with the register well developed. Abstractions are possible in this 
language hence will be regarded as scientific use of English language in concept development.  
The question that will need to be resolved is, since the language teachers’ uses have not been 
used to develop a formal mathematics register, is there evidence of consistent use of terms in 
the teacher’s language that can possibly inform and assist the formalisation and systematisation 
of the use of home language in the teaching of mathematics concepts? Where do these teachers 
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draw their vocabulary from, and how precise is the use of these terms in the teaching of 
multilingual mathematics classes? 
An interesting observation was made by Vygotsky in one of his experiments regarding the 
‘double move’ approach to instruction: 
… pedagogical experience demonstrates that direct instruction in concepts is 
impossible. It is pedagogically fruitless. The teacher who attempts to use this achieves 
nothing but a mindless learning of words, an empty verbalism that stimulates or imitates 
the presence of concepts in the child. Under these conditions, the child learns not the 
concepts but the word, and this word is taken over by the child through memory rather 
than thought. (Vygotsky, 1987, p.170, Vol 1) 
Using Vygotsky’s perspective, conceptual understanding is enhanced by teaching in the 
language students understand most. This is the language whose threshold level has been 
surpassed. It is also language in which the student has no need for conscious awareness of the 
syntactical structure or usage rules. Every day concepts will be used to foster scientific concept 
formation leading to cognitive development. 
In support of Vygotsky, Jane and Robbins (2007) explain that the development of scientific 
concepts in multilingual classrooms depends on previously acquired set of word meanings 
stemming from the child’s everyday experiences. This spontaneously acquired day-to-day 
knowledge mediates the learning of the new scientific concepts. There is a very strong 
interdependence of the scientific concepts and everyday concepts in the teaching and learning 
of mathematics. Moll (1990) argues that it is through the use of everyday concepts that children 
make sense of the definitions and explanations of scientific concepts, actually, everyday 
concepts mediate the acquisition of scientific concepts. 
 
4.4 LANGUAGE AND WORD MEANING 
Vygotsky analyses three types of speech which are social, private and inner, which exists and 
are ascribed to various stages of cognitive development of a child (see figure 4.2). Language 
use as purported by Vygotsky occurs in three stages. The first stage is the social speech where 
language is primarily for communicative purposes. The student has little or no control of the 
communication that happens outside him especially the choice of words used to represent 
thought. Words and their meaning at social speech level are determined by the adult in his 
conversation (Vygotsky, 1986).  
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Figure 4.2: Types of Speech 
Second is the egocentric speech or private speech. Here thinking becomes verbal and this 
speech is used by students to guide their own thinking. Vygotsky claims that private speech 
originates in the student’s interaction with the teacher, fellow classmates and other members 
of society (Bodrova & Leong, 2007). Thirdly, inner speech, which is used by students to guide 
their own thinking and actions. The words that are used in all these forms of speech influences 
the thoughts. Vygotsky (1987) states that “thought is not expressed but completed in word and 
the flow of thought is realized as a transition from thought to word and from word to thought” 
(p. 250). Speech is thus best described as a movement between thinking and communicating in 
words. Thinking occurs inside the head, hence it is an intrapersonal activity whereas 
communicating in words in a social activity that is interpersonal, that is, external to the child.  
Speech which is in Vygotsky’s terms, the use of spoken and written language as a tool performs 
two crucial functions: first it enable participants to coordinate their actions in relation to the 
subject or object under consideration; secondly, it provides the means of representing and 
reflecting on the persons, things and actions involved and the relationship between them 
(Bodrova & Leong, 2007). Speech uses words and McCown, Driscoll and Roop (1996, 42) 
explain that “words are tools used to converse and to exchange ideas with one another.” 
Vygotsky extensively studied the relationship between word and its meaning as it interacts and 
interferes with the child’s concept development and cognitive development. His analysis 
supports the idea that there is an intricate relationship between word, its meaning, speech and 
idea of a concept. Vygotsky (1987) describes word meaning as: 
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… a unit of both processes (thinking and speech) that cannot be further decomposed. 
That is, we cannot say that word meaning is a phenomenon of either speech or thinking. 
The word without meaning is not a word but an empty sound. Meaning is a necessary 
constituting feature of the word itself. It is the word viewed from the inside. This 
justifies the view that the word meaning is a phenomenon of speech … and word 
meaning is nothing other than a generalization, that is, a concept. In essence, 
generalization and word meaning are synonyms. Any generalization –in any formation 
of a concept- is unquestionably a specific and true act of thought. Thus word meaning 
is also a phenomenon of thinking. (p. 244) 
Use of words that students do not understand results in lack of concepts development and little 
or no learning taking place. The teacher’s correctly chosen words will eventually facilitate 
correct thinking in the students as they internalize, generalize and form concepts in their minds. 
The identification of meanings of isiXhosa words used by mathematics teachers in teaching 
multilingual class can then be viewed as generalization, thereby forming concepts in that 
language and eventually developing a mathematics register in that language. Daniels (2005, p. 
8) cites Knox and Stevens (1993) who writes that “what needs to be stressed here is his 
(Vygotsky) position that it is not the tools or the signs in and of themselves, which are important 
for thought development but the meaning encoded in them”. Thus theoretically deducing from 
this notion, the type of symbolic system should not matter as long as there is retention of 
meaning. They added that all language systems are tools embedded in action and as such give 
rise to meaning. These psychological tools allow a student to internalize language and develop 
those higher mental functions for which any language serves as a basis.  
Word meaning is initially an unconscious fusion of word and thought (Vygotsky, 1987), or 
speech and thought (Figure 4.3) hence the need for everyday concepts in cognitive 
development. The fusion of thought and speech results in verbal thought. Unlike speech, 
thought does not consist of individual words, it is something bigger than the individual word. 
Otherwise when consciousness is involved in fussing word and thought, the scientific concept 
development process evolves.  
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Initially, development of the child’s word meaning, which is a verbal thought (see Figure 4.3), 
occurs in the familiar mode of speech activity that Vygotsky (1987, p. 75–76) called 
“interpersonal or external speech.” This, as discussed above, is what is referred to as 
spontaneous or everyday concept development. This is the speech that is conducted in 
collaboration with the teacher and others. As Moll (1990) puts it, it is physically and mentally 
externalized and is mentally intended for the other person to hear. Vygotsky (1986, p. 122) 
subscribes to the idea that a child “does not choose the meaning of his words. The meanings of 
the words are given to him in his conversations with adults.” The Mathematics teacher is the 
adult of the class and his words, externalized are intended for the students to hear and 
internalize. Kozulin (1990) commenting on Vygotsky’s explanation to the unit of thinking and 
speech, word and meaning, states that: 
Word meanings that are used as tools in interpersonal speech communication 
fundamentally change all psychological operations in an individual when they are used 
as signs in communications directed at oneself. (p. 166) 
 
This suggests that the teacher’s choice of words used in communicating with students at the 
interpersonal or inter-psychological level needs to be carefully selected since they have a longer 
and further effect on thinking processes of the listener. Vygotsky in his series of experiments 
proved that a child in egocentric speech remains connected to the sphere of the external social 
communication from which it originated. Thus a teacher’s choice of words to use during 
teaching and learning influences the child’s current learning situation and at the same time 
laying a foundation on which future concepts will be built. Kozulin (1990) also noted that 
“Vygotsky concluded that although egocentric speech had already acquired some functions of 
self-regulation, it remained intimately connected with the function of social communication 
Figure 4.3: Interaction between Speech and Thought (from Bodrova & Leong, 1996) 
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…” (p. 175). Thus external or social or public speech forms the base and backbone of 
subsequent developments of the child’s speech into private, inner and ultimately verbal 
thinking. 
 
4.5 CONCLUSION 
The framework by Vygotsky assists in understanding how merging the mathematical language, 
the everyday language and the thoughts that each individual in the learning process contributes, 
presents opportunities for development of the students involved. Teachers’ use of language in 
the classroom should help students make connections from everyday ordinary language to 
mathematical language. By code switching, teachers are in a way providing students with 
mathematical concepts in the language that they are already familiar with and competent in.  
Growth and development in mathematics occurs through the process of connecting earlier 
thoughts, ideas and languages with new mathematical language in order to create and make 
meaning accessible to students (Steele, 2001). Providing access to mathematical concepts and 
the construction of meaning in the classroom is the crucial focus of mathematics education. 
Meaning as research has shown, cannot be taught directly, nor can teachers give their own 
understanding to their own students, rather, students combine the words, phrases and sentences 
they have been exposed to through hearing, with their own thinking, to create meaning (Steele, 
2001). Mathematics and language use in teaching and learning have important structures that 
must be meaningfully integrated through social construction of knowledge and concept 
development (Moseley, 2005). 
The ‘tool perspective’ on language resonates with the ‘language as a resource’ paradigm that 
researchers in mathematics education (see Chapter 3) have advocated for. Code switching as a 
teaching and learning tool, like other tools, comes with the need for reviewing, restructuring 
and at times changing the way things have been done. The result is creating new practices, 
challenges and possibilities (Tylen, Weed, Wallentin, & Roepstorff, 2010) in the teaching of 
mathematics. A ‘business as usual attitude’ will not yield intended results when a new tool is 
adopted and used without adjustments to how a given system operates. The development and 
use of the tool of language in mathematics teaching can have enormous and long-term effects 
on the student’s mind (Tylen, Weed, Wallentin, & Roepstorff, 2010) just like the advent of all 
the other teaching aids. 
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Vygotsky’s socio-cultural theory permitted this study to view language from the dynamic 
interdependence between an individual and the society in which one is situated. Vygotsky’s 
principles provided my study with lenses through which teacher language practices in 
multilingual mathematics classes may be viewed and understood. 
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CHAPTER 5 
RESEARCH METHODOLOGY 
5.1 INTRODUCTION 
This chapter discusses the rationale for the choice of methodological processes used in this 
research and is structured as follows: 
First, I outline the research goal and the main questions that guided this study. Secondly, I 
present the brief discussion of the interpretive paradigm which is the perspective in which this 
study was framed. Thirdly, I focus on the case study research design which follows a mixed 
method approach with more emphasis on the qualitative research design. The fourth aspect is 
a discussion on the selection of participants, the instruments used and how data was collected. 
Fifthly is how data was analysed and the research ethics considerations. I conclude this chapter 
with the discussion on the limitations of this study and how the validity of the study was 
addressed.  
 
5.1.1 Methodological overview 
In Figure 5.1, an overview of the methodological processes presented in this chapter is given. 
 
Figure 5.1: Overview of the research methodology 
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5.2 RESEARCH GOALS AND QUESTIONS 
The goal of this research was to determine how consistently and precisely selected teachers 
code switch when teaching Mathematics in multilingual classes. Identification and 
determination of consistencies and inconsistences, and precision in teacher code switching was 
then used to identify and recommend best practices for code switching. With the prevalent use 
of code switching by teachers in the classroom and the current position research has taken that 
home language use is a resource, finding ways of how best consistency and precision can be 
ensured in using such a resource was key to this study. 
In pursuing this goal, the study was guided by the following questions: 
 What teacher code switching frequency patterns are exhibited during 
multilingual mathematics classroom teaching? 
 Is there uniformity in the repeated use of code switched terminology by the 
teacher? 
 Do the teachers’ code switched terminologies maintain their identities and 
consistency with standard mathematical definitions in ways that are appropriate 
for students at Grade 11 level? 
 What teaching resources are available to mathematics teachers that assist them 
prepare for code switching during teaching? 
 
5.3 INTERPRETIVE ORIENTATION 
My study is situated in the interpretive research paradigm defined by Cohen, Manion & 
Morrison (2005) as an approach that endeavours to “understand and interpret the world in terms 
of its actors” (p. 28). It emphasises experience and interpretation (Henning, 2004) with the aim 
of understanding multilingual classroom teacher language practices.  
Interpretivism is fundamentally concerned with meanings people ascribe to their own actions, 
experiences, language and how these meanings inform people’s everyday life (Schwartz-Shea 
& Yanow, 2012). Mathematics teachers’ use of language, experiences and meanings they 
ascribe to their own classroom practices was important to this study. Interpretive methods of 
research start from the premise that our knowledge of, and access to reality is a social 
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construction by human actors (Walshaw, 1993). To interpretivist researchers, interest is in the 
way teachers and their classrooms create meaning from their own actions, interactions and 
experiences. Orlikowski & Baroudi (1995) contend that interpretive studies assume that people 
create and associate their own subjective and intersubjective meanings as they interact with the 
world around them. The interpretive approach provided this study with deeper insights into the 
complex world of multilingual classroom experiences from the view point of the teachers. 
The interpretive paradigm helped this research to understand code switching from teachers’ 
individual perspectives and directed the investigation towards understanding the social, 
historical and cultural contexts in which these teachers are inhabited (Creswell, 2009). 
 
5.3.1 Principles of interpretivism 
The following tenets of interpretivism as adopted from Littlejohn (2000) and Schwartz-Shea 
& Yanow (2012), informed the methodological aspects of my study. 
Firstly, reality is socially constructed through language, shared consciousness, shared 
meanings and instruments. Reality is individually constructed hence there are as many realities 
as are individuals and reality is constructed through interaction between language and aspects 
of an independent world (Frowe, 2001). Meaning is not discovered, it is constructed by 
individuals through the interactions and interpretation of their world space (Crotty, 1998). As 
an example, it is the human race that has constructed a three sided polygon as a triangle and 
has attributed it to the associations we make with triangles in and outside the realm of 
mathematics. 
To an interpretivist, different people may construct meaning in different ways (Crotty, 1998) 
but truth is the consensus thus formed by these co-constructors (Pring, 2000). To teachers in 
their different multilingual environments, if they can identify and use mathematical terms in 
their home language in a precise and consistent manner, then it may be argued that 
mathematical truth has been successfully constructed. 
Secondly, people understand their experiences through the meanings found in the symbols of 
their primary groups, and language is an essential part of social life. As pointed out by Frowe 
(2001), language does not passively label objects in interpretive studies, but actively shapes 
and moulds reality resulting in the construction of reality through the interaction between 
language and aspects of an independent world. Orlikowski & Baroudi (1995) state that there is 
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no direct access to reality unmediated by language. Myers (2009) also argues that the premises 
of interpretive researchers is their assumption “that access to reality (whether given or socially 
constructed) is only through social constructions such as language, consciousness, shared 
meaning and instruments” (p. 38). Therefore, “as language is at the nexus of meaning, context 
and action, interpretive research takes language very seriously” (Schwartz-Shea & Yanow, 
2012, p. 46). 
The third tenet is about context and interpretation. In interpretive research, Schwartz-Shea & 
Yanow (2012) point out that the possibility of the multiplicity of meanings is one of the things 
that makes connections to the context critical for both the conduct of the research and its design. 
In interpretive research, meaning in context is what the researcher seeks to understand. An 
interpretive researcher recognises and attends to issues in a real world and lived world where 
situations are dynamic, where events and behaviour evolve over time and are richly affected 
by context (Denzin, 2010). Teachers in this study could not be wholly understood outside or 
separate from their multilingual world. As an interpretive researcher, teacher language was 
approached by looking for ways in which mathematics teachers made meaning in the reality of 
their multilingual classroom lives that could not be understood in isolation of their context. 
Myers (2009, p. 39) points out that interpretive researchers “aim to understand the context of a 
phenomenon, since the context is what defines the situation and makes it what it is”. This study 
had interest in the meanings of particular home language words and phrases mathematics 
teachers use in their teaching and these meaning according to Myers (2009) depend upon 
context within a sentence, paragraph or culture. Understanding of such broader contexts 
enabled the understanding of correct meanings of the words and phrases. 
Lastly, the researcher’s position is crucial in an interpretivist’s view. The social world does not 
exist independently of the knowledge of those people directly involved with the researcher. 
Interpretivism posits that the researcher is socially situated and reality cannot be separate from 
our knowledge of it, thus a researcher’s values are inherent in all phases of the research process 
(Angen, 2000). The meanings derived by the researcher in this study are a function of the 
circumstances, the teachers involved and various complex inter-relationships in the situations 
involved (Saunders, Lewis & Thornhill, 2007). As pointed out by Henning (2004), knowledge 
to an interpretivist researcher in this study, is not constructed only by observable phenomena, 
but also by descriptions of people’s intentions, beliefs, values and reasons, meaning making 
and self-understanding. The central purpose of interpretive studies is to understand the word or 
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the experience of another (Ary et al., 2006). My interest in this study was in the ways teachers 
create meaning through words and phrases in indigenous language as well as through their 
experiences during teaching. 
Schwartz-Shea & Yanow (2012) write that “in interpretive methodology, the ambiguity and 
plasticity of meaning-making and of the systems of symbols (for example language and visual 
images) used to express and communicate meaning to oneself and to others are understood as 
creating the possibility for multiple interpretations of acts, events, settings, and so forth. This 
is, ontologically, the reason for attending to humans’ use of language in constructing their 
words and, epistemologically, in making sense of them” (p. 46). Thus due to these four 
principles, interpretivism was suitable for providing an orientation through which teacher 
language could be examined and understood in this study. 
 
5.4 THE RESEARCH DESIGN 
5.4.1 Case study 
I used the case study approach from the interpretive perspective, thus allowing me into the 
world of multilingual classroom mathematics teachers in the process of gathering data about 
the language practices during their teaching. Various definitions of what constitutes a case 
study are provided in the literature (Creswell, 2003, 2009, 2013; Merriam, 2002, 2009; Patton, 
2002; Yin 2009, 2011). 
Creswell (2003) defines a case study as a strategy that explores in-depth an event, an activity, 
a process or one or more individuals. Case studies are anchored in providing rich, detailed, in-
depth real life accounts and examinations of the phenomena. The aims of the case study 
research are to gain an in-depth understanding of a case and the interaction between the 
phenomenon and the case (Randolph, 2007). It is further explained by Creswell (2013) that: 
Case study is a qualitative approach in which an investigator explores a real life, 
contemporary bounded system (a case) or multiple bounded systems (cases) over time, 
through detailed, in-depth data collection involving multiple sources of information (for 
example, observations, interviews, audio-visual material, and documents and reports), 
and reports a case description and case themes. (p. 97)  
A case study approach was suitable for this study because contextual conditions were crucial 
for enhancing the understanding of the teacher language practices. It was also suitable for my 
study because I could not manipulate or control the language behaviour of teachers and the 
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classrooms. Because the focus was on teacher code switching, as it occurred naturally in real 
life settings, a case study approach was considered appropriate. Code switching occurred in 
teachers’ and students’ day to day life in and outside the school, hence a case study approach 
was necessary especially that the boundaries between the phenomenon and context were not 
so clear. This is supported by Yin’s (2003) definition of a case study as “an empirical inquiry 
that investigates a phenomenon within its real life context especially when the boundaries 
between phenomenon and context are not so clearly evident” (p. 13). My research was 
interested in making close, in-depth and comprehensive examination of Mathematics teachers’ 
language practices in their multilingual classrooms. 
The case study emphasises detailed contextual analysis of a limited number of events or 
conditions and their relationships (Noor, 2008) and hence was deemed suitable for this study. 
Ary et al. (2006) state that the greatest advantage of a case study is the possibility of in-depth 
study of a case in seeking to understand the individual’s actions, thoughts, experiences and 
other behaviour in the totality of that individual’s environment. A case study approach enabled 
me to gain a detailed and comprehensive view of the code switching practices teachers exhibit 
during teaching their mathematics multilingual classes. As reiterated by Yin (2003), the 
distinctive need for a case study approach in my research arose out of the desire to understand 
this complex teacher language practice phenomenon, as it occurred naturally in their dynamic 
multilingual classrooms. The case study approach thus presented this study an allowance to 
capture the reality, experiences and perspectives of the teachers (Oduol, 2014) about their 
multilingual classroom situations in relation to code switching consistency and precision. 
A case study approach was also favoured in this study because it permits the use of multiple 
sources of data (Yin, 1998, 2003, 2009; Creswell, 2013). A variety of evidence from different 
sources, that is, documents, lesson observations, field notes and interviews was gathered 
resulting in depth and focus on each teacher due to a longitudinal approach that was adopted. 
Multiple sources of data were triangulated for the purpose of illuminating each case from 
different angles (Johansson, 2004). This provided a holistic view and rounded picture of the 
teacher language practices occurring in the classroom. A case study thus permitted the 
investigation to be done from various viewpoints over the period of five school terms. 
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5.4.2 Multi-case study 
I employed a multi-case study design (Yin, 2009) which enabled the exploration of recurring 
teacher language practices, similarities and differences within and between cases. Baxter & 
Jack (2008) noted that multiple case studies enable the researcher to explore and understand 
differences and similarities between cases. Each of the participating teachers and their 
classrooms constituted a case and the unit of analysis in each case was the code switching 
practice of each teacher in the classroom. 
Findings from one case (teacher) were compared and contrasted with findings from the other 
cases. This enabled me to explore consistencies and precision of code switched terminologies 
within and between cases. Hence the logic behind the choice of a multiple approach instead of 
a single case was enhanced by the idea that multiple cases of the teacher language practices 
might corroborate, qualify or extend the findings occurring in a single case. 
Participants in this study varied in geographical location, teaching backgrounds and experience. 
The goal was to explore teacher language practices existing in these teachers’ classrooms and 
build a general explanation model that fitted each of these teachers in this study. 
A multi-case approach was favoured instead of single case because as Yin (1994) argues, it is 
more compelling and makes the overall study more rigorous. It also allowed the analysis of 
data within each setting and across settings (Baxter & Jack, 2008). An understanding of the 
similarities and differences between teacher language practices was crucial to this research 
hence the use of the multiple case study approach. 
 
5.5 MIXED METHOD RESEARCH 
In order to explore and understand teacher language practices in multilingual classes and the 
meanings they attach to their chosen indigenous language terminology, this study employed a 
mixed method research design. Johnson, Onwuegbuzie & Turner (2007) define mixed method 
research as: 
…the type of research in which a researcher or a team of researchers combines elements 
of qualitative and quantitative research approaches (for example, use of qualitative and 
quantitative viewpoints, data collection, and analysis and inference techniques) for the 
broad purposes of breadth and depth of understanding and corroboration. (p. 123) 
Mixed methods research is thus a research design which permits the collecting, analysing and 
mixing of both qualitative and quantitative data in the same study. Quality of the study is 
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enhanced as both “objective data” – breadth of an issue, and the “human element”- – the depth 
of an issue (Hopkins, 2008) are ensured. This is supported by Creswell’s (2009) definition 
which states that mixed method research is a research design or methodology in which the 
researcher collects, analyses, and mixes (integrates or collects) both qualitative and quantitative 
data in a single study or a multiple program of inquiry. Mixed methods research uses more than 
one approach to data collection or data analysis within a single study systematically integrating 
these approaches during the course of the study and not just when conclusions are made 
(Creswell, 2013). Use of the mixed methods approach provided my study the necessary breadth 
and depth to analyse teacher language practices in their multilingual classrooms. 
My argument is that the systematic integration of qualitative and quantitative approaches 
provided a better understanding of my research problem than either approach alone (Creswell, 
2006). The purpose of using this approach was for me to obtain a fuller picture, deeper and 
more elaborated understanding of teacher language practices in a multilingual classroom. This 
approach was used in such a way that the qualitative and the quantitative information 
complimented each other (Maxwell, 2012). The intention of mixing these two approaches in 
my study was for the research to benefit and be enriched by the strengths of both methods. 
 
5.5.1 Convergent mixed method design 
There are many levels of mixing both qualitative and quantitative elements in a research project 
(Rocco, Bliss, Gallagher & Perez-Prado, 2003). In this study, I used the convergent design 
(Creswell & Plano Clark, 2007) also called the concurrent triangulation design model 
(Creswell, 2009). Both qualitative and quantitative data was collected concurrently (see Figure 
5.2) to determine if there was convergence, differences, or some combination (Creswell & 
Plano Clark, 2011). As explained by Creswell (2013), this model was used in this study to 
offset the weaknesses inherent within one method with the strengths of the other, and also 
strength of one adding to the strength of the other. Both qualitative and quantitative data were 
concurrently collected in one phase. The analysis of data was done sequentially, starting with 
the quantitative analysis of data. The convergence model was used together with the data 
transformation model (Creswell & Plano Clark, 2011), where qualitative data (lesson 
observations) were transformed into quantitative and analysed quantitatively. 
Because my interest was to understand teacher language practices in multilingual classes, the 
nature of code switching patterns and the meaning these teacher attach to the indigenous 
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language terminology used, the study followed a qualitative dominant mixed method approach 
defined by Johnson et al. (2007) as 
The type of mixed research in which one relies on qualitative view of the research 
process while concurrently recognising that the addition of quantitative data and 
approaches will benefit the research process. (p. 124) 
The integration of multiple forms of data in my study was achieved by merging data as 
explained by Creswell & Plano Clark (2011). The mixing was done at the interpretation and 
discussion stages where data was merged, integrated and compared side by side. Creswell 
(2009) contends that this model is advantageous because it is familiar to most researchers and 
can result in well-validated and substantiated findings and conclusions of a phenomenon. One 
of the major advantages of the triangulation design for this study was that each type of data, 
qualitative and quantitative, was collected and analysed separately and independently, using 
the techniques traditionally associated with each data type. Hence this study employed a 
concurrent triangulation model (see Figure 5.2) with a qualitative paradigm emphasis merging 
the data during interpretation and discussion of results. 
 
Figure 5.2: Triangulation Design: Convergence Model (adapted from Creswell & Plano Clark, 
2007, p. 63) 
 
5.5.2 Qualitative approach 
Central to this study was exploring and understanding teacher precision and consistency in 
code switching practices in their own classrooms, and giving an exposition of the multilingual 
class teaching experiences and meanings (Creswell, 2003). Thus my study was mainly 
qualitative in nature. Creswell (2009) defines qualitative research a “… a means for exploring 
and understanding the meanings individuals or groups ascribe to a social or human problem” 
(p. 4).  
102 
 
Qualitative research was favoured in this study because it allowed me to probe deep into 
responses and observations resulting in more detailed descriptions and explanations of the 
teachers’ language experiences and behaviours. It allowed me to step into the participant’s 
shoes, get the taste of their motivations to behave in certain ways, understand problems they 
encounter and what they were trying to do and achieve in their current environment. 
 
5.5.2.1 Characteristics of a qualitative research  
I consider five important characteristics of qualitative research pertinent to my study. First is 
need for a natural setting. Qualitative research studies concerns real human behaviour as it 
occurs naturally in various environments such as classrooms, the entire school, among others. 
As pointed out by Creswell (2009) and Denzin & Lincoln (2005), qualitative researchers collect 
data in the field, in natural settings, at the site where participants experience the issue or 
problem under study. For qualitative researchers, the lived experiences of real people in real 
settings are the objects of study (Lincoln & Guba, 1985; Wood, 2006). I was interested in 
exploring teachers’ everyday language practices in the process of teaching mathematics in 
multilingual classes. 
Taylor & Bogdan (1998) acknowledge that “by observing people in their everyday lives, 
listening to them talk about what is on their minds, and looking at the documents they produce, 
the qualitative researcher obtains first-hand knowledge of social life unfiltered through 
operational definitions or rating scales” (p. 9). This up close information gathered by talking 
to people (teachers) and seeing them behave (teach) and act within their context of their natural 
occurrence was a major characteristic of qualitative research that this research had to take 
advantage of (Creswell, 2009). Teacher language experiences were explored holistically, 
taking into account all factors (social, political, cultural, historical) and influences in the 
teachers’ schools. 
The second consideration is the role of the researcher. Ary et al. (2006) state that in qualitative 
studies, the human investigator is the primary instrument for the gathering and analysis of data. 
A qualitative researcher collects data himself through observations, examination and analysis 
of documents, and/or interviewing participants (Creswell, 2009). The researcher is the one who 
actually gathers the information directly though they may use various instruments such as 
interview schedules or protocols.  
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Thirdly is the use of multiple sources of data in research. Multiple forms of data such as 
interviews, observations and document analysis were used to collect data in this study. 
The fourth characteristic is the paramount value of participants’ perspectives and meanings. 
Qualitative research seeks to understand the world from the perspective of those living in it 
(Bogdan & Biklen, 1992). I considered teachers’ code switching practices to be based on the 
perceptions of the realities that surrounded them in their schools, classrooms and communities 
around them. In this study, the meanings teachers ascribe to the isiXhosa terms and phrases, 
used in class during teaching was crucial. All qualitative research is about understanding the 
meanings individuals construct in order to participate in their social lives (Denzin, 2010; 
Creswell, 2003; Maxwell, 2008). I was interested in how teachers interpret their situations and 
what perspectives they had on language issues in mathematics teaching. I was also interested 
in how teachers of multilingual classes construct their worlds and what meaning these teachers 
attribute to their language experiences (Merriam, 2009).  
Lincoln & Guba (1985) reiterate that the perspectives or voices of participants ought to be 
prominent in any qualitative report. Researchers therefore, work to obtain ‘inside’ knowledge 
(Woods, 2006) or the ‘emic’ perspective (Cohen et al., 2005; Ary et al., 2006) of the 
participants (Mathematics teachers) in their school settings.  
The other characteristic is that qualitative researchers are interpretive in themselves. 
“Qualitative research is a form of an interpretive enquiry in which researchers make 
interpretation of what they see, hear and understand” (Creswell, 2009, p. 176). As alluded 
earlier, this study follows an interpretivist’s research paradigm hence it was unavoidable to use 
the qualitative approach in collecting and analysing data. The focus on meaning as explained 
above, is central to the interpretive approach (Maxwell, 2008). 
The last characteristic was the qualitative research’s concern for context. Qualitative research 
acknowledges that human experience is context bound (Maxwell, 2012), that the human 
experience takes its meaning from, and is therefore inseparable from social, cultural, political 
and historical influences (Ary et al., 2006). In this study, there was no attempt to predict what 
will happen in the future but to understand teacher code switching practices, unique and 
particular in their school contexts. 
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5.5.3 Quantitative approach 
While I used a mainly qualitative approach, the need for breadth, that is, more information on 
teacher terminology, code switching patterns and frequency, necessitated the engagement of 
the quantitative methods in this study. Quantitative research is concerned with quantifying 
relationships between variables (Hopkins, 2008). This study was also interested in exploring 
‘how often’ teachers of Mathematics code switch into isiXhosa. Teacher code switching 
consistency was examined and explained through collecting and representing numerical data 
of lesson observations that was then analysed using statistical methods. 
Quantitative research is used to determine or figure out facts and figures of exactly what 
happened, and how often things happened (Cooper & Schindler, 2006). Quantitative methods 
were useful in this study as it provided an understanding of ‘what’ phenomena occurred and 
how widespread these phenomena were in the classroom. The process of measurement which 
is central to quantitative research provided this study with fundamental connections between 
classroom observations represented by categories and the mathematical expressions of 
quantitative relationships. As alluded to by Given (2008), measurement is a means by which 
observations are expressed numerically in order to investigate associations. 
Quantitative methods were used is this study to gather data for the purpose of analysing 
quantity of teacher code switching frequency, and for deriving meaning and understanding 
from these data. Part of this study involved quantifying isiXhosa terms according to categories 
that were predetermined from literature (see Chapters 2 & 3). Interest in this quantitative phase 
was to determine if there was any relationship or association between frequency of teacher 
code switching and various categories developed and the mathematical domains. Through the 
quantitative analysis, I intended to understand how prevalent and consistent the teachers’ use 
of isiXhosa terminologies was during teaching. 
 
5.5.3.1 Advantages of quantitative methods 
The quantitative approach presented this study with some advantages. First, statistical analysis 
allowed this research to derive important facts from the research data, including teacher 
preferences, when they use those terms most, which ones teachers frequently use, and the 
differences between cases (teachers). This was done through the establishment and analysis of 
frequencies of IsiXhosa words and phrases. 
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Secondly, quantitative research methods were used to uncover and measure trends (Hopkins, 
2008) and patterns in teacher code switching practices. These trends and patterns were then 
further investigated through the qualitative data.  
Quantitative methods of data analysis provided this study with means to separate the main 
qualitative findings out of a large number of data. The quantifiable components of the data 
using the predefined codes developed from Gumperz (1982) and Mercer (1995) permitted entry 
into focussing attention on teacher language practices that were of a more qualitative nature. 
Quantitative methods assisted in data reduction and entry into more rigorous qualitative 
analysis. 
The other advantage was that a quantitative approach allowed the reporting of results in 
numerical terms giving some degree of specificity. I used percentages to quantify the frequency 
of teacher code switching per category and per teacher strategy. Such results allowed entry into 
the more in-depth qualitative analysis with these quantitative findings working as guides and 
pointers to code switching practices that needed more careful attention. 
Lastly, quantitative analysis approaches are meaningful especially when there is a need for data 
summary across many repetitions of a given process (Johnson, Onwuegbuzie & Turner, 2007; 
Creswell, 2013; Creswell & Plano Clark, 2007). Summarising teacher language practices from 
thirty lesson observations and interviews resulted in common features emerging across lessons 
and topics. Common trends that emerged from the quantitative analysis were extracted and 
coded into categories. This aided me to study the more interesting qualitative aspects that had 
emerged. Quantitative approaches provided this study with the opportunity to study this coded 
information first and then attention was later given to the remaining qualitative components of 
the data. 
 
5.5.4 Linking the two methods 
The greatest weakness of a quantitative design as noted by Anderson & Taylor (2009), its 
tendency to decontextualize human behaviour thereby removing the event from its real world 
setting, was combatted by the use of the qualitative design. As suggested by Patton (1990, p. 
132), “qualitative data can put flesh on the bones of quantitative results, bringing results to life 
through in-depth case elaboration”. In this study, quantitative research permitted the 
identification of initial trends and patterns which were later developed through the qualitative 
research approach. Quantitative components of my study revealed marked and significant 
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teacher code switching patterns and trends. The meaning and details of these trends and patterns 
were filled out through the in-depth qualitative analysis of the observations and interviews 
(Patton, 1990). Qualitative research added depth, detail and meaning (Maxwell, 2008) to the 
quantitative analysis in this study. 
 
5.6 SAMPLE AND PARTICIPANT SELECTION 
Morse (1994, p. 228) defines the qualities of a good participant as “one who has the experience 
and knowledge the researcher requires, has the ability to reflect, is articulate, has time to be 
interviewed and is willing to participate in the study.” My study was done over fifteen months, 
hence longitudinal in nature, where I had to interact with mathematics teachers of multilingual 
classes, observing them and interviewing them with the aim of understanding their language 
practices. Yin (2011, p. 88) states that “in qualitative research, the samples are likely to be 
chosen in a deliberate manner… with the goal of yielding the most relevant and plentiful data.” 
Because I went into the field with a clear goal that needed to be attained, the choice of 
participants was crucial and had to be done prudently and judiciously.  
 
5.6.1 Sampling method 
In this study, purposive sampling was used to select the participants. The reason for sampling 
purposively was to ensure that information-rich cases that manifest the phenomenon of interest 
intensely and whose study would illuminate the questions under study (Patton, 2002) were 
explored. Patton (1990, p. 169) describes information-rich cases as “those from which one can 
learn a great deal about issues of central importance to the purpose of the research.” 
Three purposive sampling strategies as identified by Patton (2002) were used to select 
participants. The first is snowballing. In this method, participants were identified and selected 
by asking well-suited people who had knowledge of these information-rich cases. Second is 
intensity sampling. As explained by Patton (2002), intensity sampling involves selecting those 
information-rich cases that manifest the phenomenon of interest intensely. Those participants 
that had the necessary experience and exhibited high intensity (Flick, 2011) or frequency of 
code switching in the classroom were selected. Prior information and considerable judgement 
was a prerequisite (Patton, 2002) that informed this sampling procedure. This was provided by 
the Mathematics Enrichment Programme (MTEP) of the FRF Mathematics Education Chair at 
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Rhodes University and Rhodes University Mathematics Education Project (RUMEP) staff 
members. Thirdly, criterion based sampling was used to select the final participating teachers 
who took part in this study. The criteria I used in this study is discussed in section 5.6.3 below. 
 
5.6.2 Sample size 
Qualitative research studies, as Yin (2011, p. 93) explains, “focuses on the meaning of real life 
events, and not just the occurrence of the events”. Sample size in this study was largely 
determined by the purpose of the study, the nature of my study and the need for in-depth 
information for the selected cases over the 15 months period of this study. 
My study used a qualitative dominant mixed method approach and “there are no rules for 
sample size in qualitative inquiry” (Patton, 1990, p. 184). This is also supported by Morse 
(2000, p. 3) who explains that sample size in qualitative research depends on “the quality of 
data, the scope of the study, the nature of the topic, the amount of useful information obtained 
from each participant, the number of interviews per participant, the qualitative method and the 
study design used.” Thus the key question for the size of my sample was whether the sample 
would provide access to enough data, and with the right focus, to enable me to address my 
research questions. 
A sample of three Mathematics teachers from three secondary schools in the Eastern Cape 
Province in South Africa was purposively selected. Two teachers were selected from the 
MTEP. This programme was at the heart of the FRF Mathematics Education Chair at Rhodes 
University. One of the aims of MTEP is to improve the quality of teaching of in-service 
Mathematics teachers who are working at previously disadvantaged secondary schools in the 
Eastern Cape Province. Teachers in this program were working in township and rural 
secondary schools of the province. All of their pupils were English second language speakers.  
Members of the MTEP staff, who have been working with teachers in this programme for the 
past five years were consulted during the selection process. Six prospective participants were 
provided and eventually two teachers were identified for this study.  
A third participant was selected from teachers who have been on the RUMEP programme. The 
vision of this program is to support, facilitate, motivate and empower teachers of Mathematics 
through professional development programmes within the project. Three teachers were initially 
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identified with the help of the experienced RUMEP staff members who had worked with these 
teachers for over four years. One teacher was selected from these three. 
 
5.6.3 Sampling criteria 
As explained by Denzin and Lincoln (2000), purposive sampling groups participants according 
to pre-selected criteria relevant to a particular research question. The three teachers were 
selected because they code switch into isiXhosa during their teaching. The following criteria 
were also used to select the sample of teachers for this study: 
 Mathematics teachers who are fluent in isiXhosa (see Table 5.1). 
 Mathematics teachers who were willing to participate in this study and had time. This 
study was longitudinal in nature and was done over 15 months. 
 Teachers with at least five years’ experience of teaching mathematics at secondary level 
and therefore are well experienced (see Table 5.1). This is to rule out the possibility 
that their language practices might be due to lack of teaching experience or recognized 
qualification. 
 Teachers who teach at schools where code switching is prevalent.   
The summary of participants is given in Table 5.1 below. 
Table 5.1: Summary of Participants 
 
Participant Gender Qualifications
Maths 
Teaching 
Experience
Levels 
Taught
Teacher's 
First 
Language
Post of 
Responsibility
A Female
B. Ed Honours 
Maths
20 Years
FET and 
Senior 
Phase
IsiXhosa Finance Controller
B Male B. Ed Maths 18 Years FET IsiXhosa Head of Department
C Male B. Ed Maths 18 Years
FET and 
Senior 
Phase
IsiXhosa
Time-tabling; 
Disciplinary 
Committee member
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5.7 DATA COLLECTION METHODS 
This is a case study with each participating teacher and his or her classroom teaching 
constituting a case. The unit of analysis was the teachers’ code switching practice. In this study, 
I used observations, document collection and review, and semi-structured interviews to collect 
data.  
 
5.7.1 Observations 
Observations were used in this study as a primary data gathering technique. Observation entails 
the systematic noting and recording of events, settings, routines, behaviours and artefacts in 
the social setting chosen for the study (Marshall, 2006) through direct contact with the person 
or a group of persons. Patton’s (2002) definition of observation as “descriptions of activities, 
behaviours, actions, conversations, interpersonal interactions, organisations or community 
processes or any other aspect of observable human experience” (p. 4) resonates with reasons 
why observations were chosen for this study. 
Since the main focus was to observe participants in their natural settings, non-participant 
observation was considered appropriate for this study. This is because data from observations 
consists of detailed descriptions and the context within which these observations were made.  
Observation was favoured in my study because of the reasons given below. 
 It allowed the collection of first-hand information on the language experiences 
of participants (Randolph, 2007) as it occurred in their classrooms. This made 
observation a first-hand source of information for this study. 
 Observation as has been alluded to by Simpson & Tuson (2003), is a highly 
flexible form of data collection enabling the researcher to have access to 
interactions in a social context yielding systematic records of these many forms 
and contexts that helps compliment other kinds of data. 
 It offered me the opportunity to gather ‘live’ data from naturally occurring 
classroom situations (Cohen et al., 2011). This provided information of what 
actually was going on in these classrooms. 
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 Non-verbal information showing anxiety, frustrations, body language, was also 
collected which helped in the understanding and analysis of teacher language 
practices.  
 Observation enabled me to look afresh and closely to everyday teacher language 
behaviours that otherwise would been taken for granted or go unnoticed 
(Cooper & Schindler, 2001). Since environments observed were fairly novel to 
me as the observer, I was able to notice occurrences that have become routine 
or everyday events to teachers involved in this study (Merriam, 2009). 
 Being in the classrooms, observing teachers teach and interact with their classes, 
permitted the researcher to gain knowledge about the research context and what 
actually happens in it. Robson (2002, p. 310) says that what people do may 
differ from what they say they do and “observations provides a reality check.” 
 
5.7.1.1 Non-Participant observation 
Non-participant observation as ‘long-distance observation’ of activities related to the topic of 
interest, was used. I did not seek to manipulate the classroom situations or the participants 
(Simpson & Tuson, 2003). The researcher was non-intrusive (Randolph, 2007), unobtrusive 
(Robson, 2002) and played no particular role in the classroom during observations. The aim 
was to capture through observations, the dynamic nature of multilingual classroom events to 
unravel consistency and precision in intentional teacher language practices.  
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Table 5.2: Data Collection Matrix 
 
 
5.7.2 Document collection and review 
The term document refers to the wide range of written, visual, digital and physical materials 
relevant to the study at hand (Bogdan & Biklen, 2007). Documents are categorised by Merriam 
(2009) into personal or private, public or official, visual documents, and physical materials and 
artefacts. This study was interested in any form of document that was in existence in the 
working environments of the teachers prior to and during the research process. Guba & Lincoln 
(1981) as cited in Merriam (2009, p. 140) noted that “the first and most important injunction 
to anyone looking for official records is to presume that if an event happened, some record of 
it exists.” The existence and occurrence of teacher code switching in the classroom must have 
some record of it in some way in the official records of the teacher or the school. 
Documents that were directly linked to teacher code switching practices were selected 
purposively (Patton, 2002) before the researcher went to the field. These were grouped into 
public documents and visual documents (see Table 5.3). Public records in this study are 
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referred to as the official records of the school’s activities. Documents were chosen for the 
information they contained and insights relevant to the research question. They were also 
chosen because they were easily accessible, free and available in a systematic way. Bowen 
(2009, p. 32) affirms that “availability, cost effectiveness, lack of obtrusiveness, and exactness” 
are the documentary material characteristics that make the approach easy to use as a source of 
data.  
Table 5.3: Documents Collected from Participants 
 
 
Documents were favoured in this study for a number of reasons. Firstly, the advantage 
presented by document collection and analysis to this study is explained by Merriam (2009): 
Data it provided
 School language policy document  LOLT of the school
Departmental Meetings records Language used in official meetings
Teacher generated official documents-Lesson 
plans, notes, marking guides
Teacher’s official documents- pace setters, 
Schedules, Schemes of work
Text books available for the teacher to use- 
prescribe and support
Support Material aiding Code Switching
Teacher made and Department sent Hand-outs Teacher Support for Code Switching
Tests and examinations
Classwork and Homework
Circulars from the Department of Education Language used
Teacher developed media- Classroom charts and 
posters
Paintings and Photocopies
Photographs
CDs, DVDs, films and Videos Teacher innovation to aid code switching
Document
Public
Visual
Teacher preparation for Code switching
Teacher preparation for Code switching
Language used 
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The presence of documents does not intrude upon or alter the setting in ways that the 
presence of the researcher often does. Nor are documents dependent upon the whims of 
human beings whose cooperation is essential for collecting good data through 
interviews and observations. (p. 139) 
Secondly, as argued by Hopkins (2008), documents surrounding the curriculum or any other 
educational concern can illuminate a study in interesting ways. Thirdly, the use of documents 
provided my study with background information and understanding of teacher language issues 
that would not otherwise be available (Hopkins, 2008). This background information assisted 
in explaining why teachers would behave in certain ways during teaching. The main use of 
documents thus provided contextual information for understanding language related-teaching 
strategies which was later followed up in the interviews. 
Fourthly, the collection and examination of documents in this study provided confirmatory 
evidence of the information that was obtained from interviews and observations. This allowed 
for the corroboration of findings through data triangulation thereby reducing the potential for 
bias (Boweu, 2009) in this study. 
Lastly, documentary material was chosen for this study because of its stability (Merriam, 
2009). My presence as the researcher in the schools and the passage of time did not affect the 
documents collected in this study.  
One shortcoming of document material is determining their authenticity and accuracy (Cohen 
et al., 2011). In my study, lesson notes, lesson plans, homework and classwork tasks were 
collected soon after the lesson from the participant. This helped mitigate collection of 
inaccurate documents. Other materials were of the official nature and needed no authentication. 
 
5.7.3 Interviews 
Interviews are described as conversations that are used to gather information that cannot be 
observed (Merriam, 2009). Interviews provided an opportunity for me to probe participants to 
express their opinions, experiences and interpretations of their classroom lives giving their own 
personal experiences on such areas and information that could not be observed. In the interest 
of this study, these included: interpretations of classroom events by the teacher; meanings 
teachers assign to their chosen isiXhosa terminology; sources of the isiXhosa terminology, 
from where they drew vocabulary; reasons for choosing those particular words; and alternative 
words they could have used. 
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My study used semi-structured in-depth interviews where initial questions were determined 
prior to the interview and follow ups, probing and clarifications were sought through further 
questions during the process. The sequence and wording of key questions was organised in 
advance and determined by means of an interview guide (see Appendix 3). This guide was used 
to direct the interview and ensure that all areas necessary for the discussion were covered. 
Cohen et al. (2011) stated that the interview is a constructed and a specifically planned event. 
The interview schedule was prepared by translating the research goal into questions that made 
up the main guiding body of my interview guide. 
 
5.7.3.1 Questioning techniques used in this study 
Open ended questions were used to elicit more information and other descriptive data from 
interviews. This study by its nature, prescribed open-ended questions. This is where questions 
“that supply a frame of reference for respondents’ answers, but putting a minimum of restraint 
on the answers and their expressions” (Cohen et al., 2011, p. 416) are used. 
Open ended questions were also favoured during interviews for their ability to mitigate the 
potential of bias and subjectivity in interviews (Patton, 2002; Merriam, 2009). As noted and 
acknowledged by Oduol (2014), open-ended questions allowed participants and the researcher 
to reflect on the experiences discussed and to respond to new ideas that emerged in the 
interviews. Cohen et al. (2011) adds that open-ended questions can result in unexpected or 
unanticipated answers that may suggest unthought-of-relationships.  
Having known and interacted with teachers during the MTEP sessions, Mathematics week and 
school visits for acquaintance and lesson observations, I developed questions that used words 
that would make sense to the participants, words sensitive to the participants’ context and world 
view (Cohen et al., 2007). These questions were short, easy to understand and devoid of jargon 
(Klenke, 2008) in an effort to enhance their comprehensibility to interviewees.  
During the interviews, I would only ask one thing at a time. Double barrelled questions were 
avoided. The questions were sequenced in such a way that the general was sought first before 
going to the specific. Also broad questions were asked first and narrow ones later in the process. 
 
5.7.3.2 Reasons for conducting Interviews 
Interviews were necessary for my study for the following reasons: 
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Cohen et al. (2011) contends that “the interview is a flexible tool for data collection, enabling 
multi-sensory channels to be used” (p. 409). Each case or situation would dictate what was best 
for that context and hence flexibility was inevitable for this research. Interviews allowed me to 
make interpretations, rephrase questions or substantiate my probing during instances in which 
the participant did not understand (Klenke, 2008).  
Interviews were also favoured because they permitted direct interaction with participants. This 
allowed greater depth to be explored. Interviews enabled extensive opportunities for asking 
and probing (Merriam, 2009), prompting and rephrasing (Klenke, 2008), press for clarity and 
elucidation, checking for confirmation (Cohen et al., 2011) during the process. This helped to 
deepen the responses participants gave to the questions, and also to increase the richness of the 
data. 
Interviews provided participants with an avenue to discuss and express their opinions and 
interpretations of their multilingual world and were useful for exploring participants’ personal 
experiences (Cohen et al., 2007) of classroom code switching. Interviews permitted 
participants to express how they regarded code switching situations from their own point of 
view. 
Interviews provided me with opportunities to step back during the interview process and 
examine the participants’ interpretations. This facilitated the seeking of clarification and 
additional information during the session (Creswell, 2009). This enabled elicitation of holistic 
understanding of participants’ points of view, meanings and situations. Interviews were also 
favoured because they allowed me to interact with participants in their natural environments 
(the school and classrooms) and to explore new ideas emerging during the study. 
Interviews accept the ambiguities and contradictions of situations occurring in participants 
(Cohen et al., 2011) especially if this is a fair reflection of the ambiguous and contradictory 
situation in which participants find themselves (Kvale, 1996). These ambiguities and 
contradictions were key to this study as they assisted in the inference of precision and 
consistency in teacher code switching. 
 
5.8 DATA COLLECTION 
The course of data collection was done in three phases (see Figure 5.3). 
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Phase 1: Acquaintance and orientation 
Phase 2: Pilot Study 
Phase 3: Observations, Document Collection and Interviews 
 
Figure 5.3: Data Collection Process 
 
5.8.1 Phase 1 
This phase involved the selection of schools and teachers. Schools where code switching occurs 
were chosen. Teachers were chosen using the criteria set and explained in Section 5.6.3 above. 
Six teachers were initially chosen and visited in their schools. 
Preliminary visits for acquaintance purposes were carried out. These visits were to allow the 
selected teachers and their pupils to get to know the researcher and become familiar with the 
project. Three informal visits were made to each teacher during which I would sit in the lesson 
as a non-participant observer. During these visits, I had informal interviews with the teachers 
to establish contextual issues. The interviews at this stage centred on the teachers’ backgrounds, 
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teaching experience, language preferences during teaching, content planned for the term and 
language policy of the school.  
Three of the six teachers were later left out of this study. One teacher indicated that code 
switching was not encouraged in their school and thus she rarely used it during teaching. On 
observing her teach, it confirmed to me that this was not an information-rich case (Patton, 
2002) which was necessary for this study. The other two teachers who were left out, while they 
did a lot of code switching during teaching and would have provided rich data, both were not 
teaching Grade 11 during the time when data were collected. 
During these preliminary visits, permission was also sought from the respective principals of 
these schools. The aim of this study and the data collection processes were clearly spelt out. 
Letters seeking permission were sent to the Department of Education (DOE) offices of the 
province, the concerned districts, the individual school principals and the teachers involved in 
this study. (See attached copies in the appendix section). Teachers were also requested to sign 
a participation consent form.  
Seeking permission from the Department of Education and the principals of schools was made 
easier because two of the teachers who participated in this study were on the MTEP 
programme. This programme was sanctioned by the DOE and had been running for three years 
in these schools. One teacher had been on the RUMEP programme which trains in-service 
Mathematics teachers identified and sponsored by the DOE. This also made it easy to negotiate 
access.    
 
5.8.2 Phase 2 
In this phase, a pilot study was done to test logistics and gather prior information about teacher 
code switching which I used to inform the larger study. This was done in order to ensure the 
quality and efficiency of the study (Ruxton & Colegrave, 2006). Pilot study allowed me to 
check whether developed instruments and the recording equipment would be suitable to ensure 
establishment of valid and reliable results in the main study. 
One teacher was purposively selected for the pilot study. The teacher was teaching in a 
township school in one of the towns in the Eastern Cape Province of South Africa. She had 
been on the RUMEP programme and hence held a Bachelor of Education degree 
(Mathematics). She was selected because she had been one of the best students during the 
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course of her study and was teaching Grade 11. She was also chosen because she code switches 
into isiXhosa, which is her first language, during teaching. She was willing to take part in the 
project and permission was also granted by the principal of the school. 
She was observed teaching how to solve linear and Quadratic equations in Algebra. Five 
consecutive lessons were observed. The video recorded lessons were scrutinised together with 
the recording process.  
On analysing the recording process, it was noted that some classroom positions were resulting 
in blurred pictures due to incoming light from the windows. This resulted in poor quality 
pictures which would not bring out teacher’s work on the chalk board and gestures. 
The pilot study was used to check the research instruments, that is, the observation schedule, 
document analysis protocol and the semi-structured interview guide. Some changes were 
deemed necessary and were made. 
 
5.8.2.1 Observation schedule 
The word ‘terminology’ on the observation schedule was redefined to mean a word used or a 
phrase but not a sentence in isiXhosa. Space was also added to write the phrases on the lesson 
observation schedule. The observation guide sheets had three levels. Preliminary analysis of 
pilot data, revealed that level 2, which was focusing on sub-categories of level 1’s descriptors, 
involved a lot of repetition of level 1. These sub-categories were removed. The observation 
guide ended up with two levels: level 1- Categories and level 2- Domains of Mathematical 
Practice. See appendix. 
 
5.8.2.2 Document analysis protocol 
Two document analysis protocols, one for teacher documents and another for student’s 
documents were initially created. After the pilot study, the student document protocol was 
found not to be necessary. Very little data relating to teacher language was found in students’ 
work such as homework sheets and test papers. 
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5.8.2.3 Interview guide 
A list of key terms and concepts in English for a given lesson was established in addition to the 
isiXhosa terms that the teacher had used in borrowing form, for example i-common factor, kwi-
opposite, drawisha. The teacher was then asked to provide the isiXhosa equivalents of such 
terms if they were readily available. To help the teacher to remember the context in which these 
words were spoken, video-stimulated recall interview was used. I noted that the video recorded 
lessons would not play with sound if Windows Media Play was used. Another programme, 
VLC, had to be sought and installed on the computer. 
After this process, the observation schedules, the document analysis protocol and the interview 
guide were considered sufficiently polished to be used in the main study. 
 
5.8.3 Phase 3 
Data collection began with lesson observation and document collection and review. In-depth, 
video-stimulated recall semi-structured interviews were done with each teacher. A discussion 
of these data collection strategies used in this study now follows. 
 
5.8.3.1 Lesson observations 
Each of the three teachers was observed teaching five lessons per each of the three topics. 
Between August and October 2013, the teachers were observed teaching trigonometry to Grade 
11 students. Each lesson was video recorded. 
Initially, the plan was to observe teachers teach at the same time since these topics are 
scheduled to be taught in the same weeks in all schools of the province. This was not possible 
because, though the teachers used the same pacesetter, they were progressing at different paces. 
Teacher B was always ahead of the other two. Teacher A got sick and was off for four weeks 
hence she was behind the others with her teaching. 
Teacher B and C managed to teach Geometry in term 2, 2014, but teacher A had to teach it 
term 3 of 2014. Thus data collection was done from August 2013 to October 2014. 
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Table 5.4: Summary of Data Collected 
 
The foci for each of the 15 trigonometry lessons and 15 Geometry (Table 5.4) taught are 
presented in Appendix 5. In trigonometry, all the three partipants focused on trigonometric 
ratios, sine rule and the cosine rule (see Appendix 5.1). Teacher C is the only one who taught 
trigonometric graphs during observations. In geometry, Teacher A and C were observed 
teaching circle geometry while Teacher B taught analytical geometry (see Appendix 5.2). 
Systematic observation, a data collection method whereby events and practices are observed 
as they occur and reliably recorded in terms of pre-structured codes and categories (Vonk, 
Tripodi & Epstein, 2007), was used in this study. Pre-structured categories were developed 
from Gumperz’s (1982) work on Situational and Metaphorical code switching (Semantic 
Model), Mercer’s (1995) Analysis of teachers’ language use and Dowling’s (1998) Domains 
of Mathematical Practice. 
The aim was to seek quantitative data across the three teachers which was later subjected to 
statistical analysis (Mercer, 2010). Code switched terminologies and their frequencies were 
noted and recorded using a comprehensive observation guide schedule that was developed from 
Gumperz (1982), Mercer (1995) and Dowling’s (1998) works. See Appendix 2. 
The aim was to identify the trends and patterns in teacher code switching practices during 
teaching and to later subject these trends and patterns to a qualitative analysis. 
 
Teacher 
A
Teacher 
B
Teacher 
C
Teacher 
A
Teacher 
B
Teacher 
C
5 5 5 1 1 1
5 5 5 1 1 1
10 10 10 2 2 2
Grand Total 30 6
Number of Lessons 
Observed
Number of Interviews 
Conducted
Trigonometry 
August - October 
2013
Geometry               
June - October 2014
Total
121 
 
5.8.3.2 Document collection 
Each teacher’s instructional documents were collected. These documents are shown in table 
5.3. Such documents were collected on each class visit that the researcher made. At the end of 
each lesson, the researcher would ask for teacher’s lesson notes, lesson plans, exercises and 
any other work or tests that the teacher would have prepared for the class. 
Text books that the teachers used were also noted. They were not collected from the schools as 
these are official books that the researcher could access from the RUMEP library and Rhodes 
University resource centre. Only the titles, authors’ names and year of publications were noted. 
 
5.8.3.3 Interviews 
At the end of the teaching of the five lessons of each topic, in-depth video stimulated recall 
semi-structured interviews were conducted. Each interview was conducted for one hour and 
was audio recorded. 
For Teacher A, interviews were conducted after school in her classroom. In Teacher A’s school, 
teachers have base classrooms and students move from one classroom to another. Thus it was 
a quiet and convenient place for conducting the interviews. There were no disturbances as most 
teachers and all the pupils were out of school when the interviews were conducted. 
Teachers B and C have offices from which they operate. These offices were used as venues for 
interviews. They would lock the offices during the interview process to minimize disturbances 
from students. This was because interviews with these two teachers were conducted during 
working hours whenever the teacher was free. It was not possible to conduct the interviews 
soon after the last lesson observation on a given topic. In all cases, interviews were conducted 
a couple of days later, hence the video stimulated recall was helpful in assisting teachers to 
remember what transpired during their teaching. 
Use of video stimulated recall provided teachers with an opportunity to recall situations and 
reasons for the decisions they had made while teaching (Reitano, 2005). At the end of the first 
interview, Teacher A acknowledged that the videos had assisted her to remember what had 
transpired during the teaching of trigonometry. This was because the interview with this teacher 
did not take place immediately after the five lessons. It was done three weeks later due to the 
teacher’s work commitments. She said “I was able to relive those lessons and have managed 
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to recall most of the work I did then with the students. May I have copies of these videos for my 
own use?” 
An interview schedule was developed to guide the course of the interview. The interview would 
start with general questions and then develop further into specific questions following up on 
specific Xhosa words used in the interviews. Probing was used to follow up on the teachers’ 
responses to questions. 
5.9 TRANSCRIPTION OF DATA 
All the lesson observations and interviews were transcribed. An experienced transcriber was 
contracted to do the transcriptions. The transcriber was an isiXhosa first language speaker who 
holds a bachelor’s degree. 
Two isiXhosa first language speakers who are also English majors were engaged to verify the 
translations. This was to make sure that the translations from isiXhosa to English were accurate. 
This was also to ensure validity and reliability of the transcriptions. One holds a PhD in 
linguistics and the second holds a Master of Education degree in Literature. 
Transcriptions were also taken back to the participants to verify if what was transcribed actually 
represented what they said. There were a few adjustments in the transcriptions after this. 
Mainly it was due to more than one meaning ascribed to some isiXhosa words. This was done 
to ensure that participants’ language was a correct representation of what actually transpired in 
the classroom. 
After the transcriptions were verified and checked for consistency, accuracy and correctness in 
translation, I went through each one of them listening to the videos. Sections that were not 
properly done or skipped were noted and brought to the transcriber’s attention. For example, 
some symbols were incorrectly used. Symbol for beta was exchanged with that of alpha in the 
third lesson in Geometry on one of the transcriptions. Theta was not correctly written. 
 
5.10 DATA ANALYSIS 
Data analysis involved “making sense of large amounts of data collected, and includes reducing 
raw data, identifying what is significant and constructing a framework for communicating the 
essence of what the data reveals” (Bloomberg & Volpe, 2008, p. 127). Data analysis involved 
breaking down the data into manageable patterns or themes in order to understand and make 
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sense of the data. It was approached using Mounton’s (2001) description where he says “it is 
the process of bringing order, structure and meaning to the data collected by breaking it up into 
manageable themes, patterns, trends and relationships” (p. 108). 
Data analysis was done with the objective of systematically and thematically arranging data 
from transcripts of observations and interviews, to facilitate discussion of the findings through 
the ultimate codes and themes (Creswell, 2007). Thus as advised by Patton (2002), three things 
occurred during data analysis: data organization; data reduction through summarization and 
categorization; and the identification and linking of patterns and themes. 
Merriam (2009), Creswell (2007) and Cohen et al. (2011) contend that data collection, 
recording and analysis ought to be done concurrently as interrelated simultaneous procedures 
rather than individual processes to be done in a linear form. Data analysis was done for the 30 
lessons in a recursive, iterative and dynamic way (Merriam, 2009) as it started during data 
collection. All the 30 lessons of the two topics were subjected to the same rigorous analytical 
processes. These are 15 lessons for Trigonometry and 15 for Geometry (see Table 5.4). Because 
this study used a mixed method research design, data analysis was done in three stages: Stage 
1- Quantitative Analysis; Stage 2- Document Review and Analysis: Stage 3- Qualitative 
Analysis. These stages are briefly discussed in turn below. 
 
5.10.1 Stage 1- Quantitative analysis 
In order to establish teacher code switching patterns and trends exhibited during the teaching 
process, transcriptions of lesson observations were initially analysed quantitatively. The 
quantitative analysis was done in two levels. 
 
Level 1- General quantitative analysis 
A comprehensive list of all code switched terminologies used by each teacher was compiled 
from the transcriptions of the recorded lessons. Mercer (1995) emphasizes and encourages that 
“any analysis of the process of teaching and learning, of constructing knowledge, must be an 
analysis of the language in use” (p. 6). Thus all isiXhosa terms and phrases that were used, 
whether they were mathematical or non-mathematical, were noted and included in this list. 
Words from this list were then grouped into lesson categories that were developed from the 
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works of Gumperz (1982) and Mercer (1995). Frequencies of isiXhosa terms were noted at the 
level of the data items, that is, a term appearing anywhere in each lesson that was observed. 
At this level, systematic observation was used. I used my research questions, review of 
literature and initial lesson observations to construct and refine a set of seven lesson categories 
into which all classroom teacher talk was classified. Each of these categories was assigned a 
working definition (see Appendix 2.2). These definitions were used to identify and assign what 
was heard from the teacher to the category.  
The frequency of each code switched term or phrase used by the teacher per category was 
determined. Each lesson was considered separately per given topic. This was to determine the 
words and phrases that recurred across lessons, teachers and topics. The lesson categories 
developed from Gumperz (1982) and Mercer (1995) were: teacher’s response to student 
contribution (RC); teacher’s elicitation of knowledge from students also called teacher 
Questioning (TQ); teacher explanation (TE); teacher classroom assessment strategies (CA); 
evaluative remarks (ER); classroom management talk (CM) and uncoded teacher talk (UT). 
The UT was later revised and allocated to other categories. Details of the definition and 
descriptions of these categories are given in Appendix 2.2. 
Percentages were computed using frequencies generated from transcripts. The raw frequencies 
were obtained through counting of code switched terms and phrases. Appendix 6.1 shows the 
general teacher code switching totals and percentages that were obtained from observations 
when teachers were teaching trigonometry. Frequencies and percentages relating to lesson 
categories are also exemplified in Appendix 6.2. 
 
Level 2- Quantitative analysis for mathematical content 
The language that teachers use in the classroom conveys mathematical concepts to the listener. 
The same list of code switched terminology generated in level one was analysed at this level 
for mathematical content of each term used. This was done through the use of Dowling’s (1998) 
Domains of Mathematical Practice. These included esoteric domain, descriptive domain, 
expressive domain and public domain.  
Esoteric domain uses highly specialized, formal and abstract mathematical language and 
content. Descriptive domain uses specialized mathematical language imposed on non-
mathematical content. Expressive domain deploys non-mathematical language to refer to 
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mathematical content. And public domain refers to forms of expression and content expressed 
in entirely everyday terms (see Appendix 2.3 for the observation guide sheet for these 
domains).  
All everyday informal vocabulary, that is, terms and phrases used in almost any setting and 
everyday contexts, was classified as public domain. All general formal academic vocabulary 
was grouped under the expressive or descriptive domain. These were terms and phrases used 
in different content areas including mathematics. In the expressive domain I included all 
unspecialised terms and phrases that the teacher used on unambiguously mathematical content. 
And for the descriptive domain, I included all specialised mathematical terms and phrases that 
teachers used on everyday non-mathematical contexts and situations. 
All those ‘self-referential and closed’ (Dowling, 1998) formal mathematical terms that are 
specialised (associated with all mathematics) and technical (associated with a specific 
mathematics topic), were classified under the esoteric domain. There were instances where 
terms and phrases provided possibilities for the overlap and could be in more than one domain. 
These were followed up and verified during interviews. I also considered the contextual 
meaning of these terms and phrases. For more detail on descriptions of these domains refer to 
Chapter 2, Section 2.8. 
Frequencies were obtained by counting the isiXhosa terms and phrases identified with each 
domain. An example of how the percentages of teacher code switching across these domains 
of mathematical practice is given in Appendix 6.3. 
My study was interested in the teachers’ consistent and precise use of mathematical language 
during the teaching of multilingual mathematics classes. Borrowing from Bernstein’s theory, 
Dowling (1998, 2002, 2008) provided my study with an analytical tool to approach and analyse 
school Mathematics teachers’ isiXhosa language practices during teaching in relation to its 
accuracy, consistency, precision and alignment to mathematical concepts. 
During the quantitative analysis in each of the two levels of stage 1; evidence of trends and 
patterns of consistency and precision, inconsistencies and imprecision emerged. These 
quantitative findings were represented using frequency tables and comparison bar graphs (see 
Section 6.2 and 7.2). Findings from stage 1 were compared and merged with those from stages 
2 and 3. 
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5.10.1.1 Emergent teacher code switching strategies 
The analysis in stage 1 found that two major code switching strategies emerged. These were 
referred to as borrowing code switching strategies and transparent code switching practices.  
 
Borrowing Code Switching (BCS) strategies  
BCS is where a teacher borrows from the English language either by retaining the English 
spelling or by adapting the phonology of the borrowing language (Baker, 2011) in this case 
isiXhosa. Two forms of borrowing code switching were noted:  
 Transliteration (TLT), where nativisation of existing English language mathematical 
terms (Begg, 1991) was done.  This involved giving an IsiXhosa spelling and 
pronunciation to English terms (Barton, Fairhall and Trinick, 1995); and  
 Loan word borrowing (LWB), where teachers borrowed from the English language, 
retaining the spelling, meaning and pronunciation of the word (Baker, 2011).  
 
Transparent Code Switching (TCS) strategies 
TCS is where the meaning of the terms was not concealed but noticeable, self-evident and 
transparent to students (Meaney et al., 2012). Four forms of TCS as adapted from Gauton et 
al., (2003) emerged in this study;  
 Semantic Transfer (SST) - Code switching where a new meaning, and/ or additional more 
technical meaning, was attached to existing words by modifying their semantic content.  
 Paraphrase (PAR) - Code switching that was a short description or explanation of the 
word derived by putting together related words or unrelated words (Baker, 2011). 
 Compounding (COM) - Code switching where a term was coined by combining existing 
words to form one word (Meaney at el., 2012). 
 Ready Translated Equivalent (RTE) - this refers to all situations where there was no 
problem of non-equivalence at word and/or phrase level between source (English) and 
target language (isiXhosa) because isiXhosa already possessed ready equivalent of the 
English term (Gauton et al., 2003). 
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IsiXhosa terms categorised under each strategy were counted and frequencies recorded. 
Appendix 6.4 gives an example of how percentages pertaining to emerging code switching 
practices were computed from these frequencies. The formulae provided were applied across 
all participating teachers’ code switching frequencies. The resulting percentage frequencies 
were then presented in graphical form. 
 
5.10.2 Stage 2 - Document analysis 
This stage involved a systematic examination of teachers’ instruction documents, policies and 
communications made within and outside school by the teacher. These included all official 
documents made by the teacher or received by the teacher from outside the school. 
Official documents that were examined are listed in Table 5.3. The rationale for doing 
document analysis was to look for evidence of teacher planning for code switching in the 
classroom. I was interested to check if teachers had resources that aided them in preparing for 
code switching and identifying the type of multilingual resources that were available for these 
teachers to use during lesson preparations. From each of these documents, my focus was on 
identifying words and phrases that were written in isiXhosa in the document analysis. Also I 
was interested in finding out how useful these documents were to these teachers in helping 
them prepare for their teaching. 
 
5.10.3 Stage 3 - Qualitative analysis 
Qualitative analysis was crucial in this study. Video-recorded lessons and interview transcripts 
were qualitatively analyzed for the purposes of identifying meanings of code switched terms 
and their relationship with mathematical concepts as exhibited by the teacher’s language 
practices. The other reason was to check whether teacher definitions and explanations were 
consistent with conventional mathematical definitions of those concepts in ways appropriate to 
given grade levels. This analysis sought to establish how much code switched terms captured 
and communicated the concept intended. It also sought to find out how and why teachers 
choose the words they used, and from where they draw their code switched terms. The 
qualitative analysis followed the process represented in Figure 5.4 below. 
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Figure 5.4: The Qualitative Analysis Process 
 
5.10.4 Thematic analysis 
Quantitative analysis and document analysis helped in identifying initial common themes from 
the transcripts. A more rigorous and systematic qualitative data analysis technique, the thematic 
analysis, was considered more suitable for this study. Braun and Clarke (2006) define thematic 
analysis as “a method for identifying, analyzing and reporting patterns (themes) within data” 
(p. 79). Thematic analysis emphasizes recognising, systematically examining, and detailed 
recording of patterns or themes emanating from within data. It focuses on identifying implicit 
and explicit ideas, and patterned meaning across the dataset. The thematic analysis of data 
focused on the search for patterns in teacher language and for ideas that helped explain why 
the observed patterns (themes) existed (Bernard, 2006). Themes are patterns and regularities 
across data sets that are important to the description of a phenomenon and are associated to a 
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specific research question (Daly, Kellehear, & Gliksman, 1997). Themes are crucial for 
capturing that which is important about the data in relation to the research question. 
The following reasons made thematic analysis suitable for this research. First, it is the 
flexibility that thematic analysis permits in the choice of the theoretical framework as noted by 
Braun and Clarke (2006). They went on to explain that while some methods of analyzing 
qualitative data are closely tied to specific theories, thematic analysis can be used with any 
theory that the researcher chooses. Thematic analysis is not tied to any particular epistemology 
or discipline (Boyatzis, 1998). Part of the flexibility of the thematic analysis as Braun and 
Clarke (2006) explain is that it allowed me to determine themes and their prevalence in a 
number of ways. Thus I had to be consistent in the chosen way used in this research. Through 
this flexibility, Braun and Clarke (2006) and Saldana (2009) agree that thematic analysis allows 
for rich, detailed and complex description of data which was crucial in this study.  
Secondly, thematic analysis was favoured due to its ability to move beyond counting explicit 
words or phrases and focus on identifying and describing both implicit and explicit ideas within 
the data, that is, themes (Charmaz, 2006). It also suits questions related to people’s experiences, 
or people’s views and perceptions held about a given phenomenon. Thematic analysis was 
favoured for its emphasis on the participants’ perceptions and expectations which were also 
crucial for this study. Thematic analysis helped me to systematically capture the intricacies of 
meaning with my data set (Guest, 2012). This was because of the importance of meaning of 
teachers ascribed to their isiXhosa words and phrases during their teaching on mathematics. 
Thirdly, I used thematic analysis as it is capable of producing the reality of participants such 
as their experiences and interactions within the context (Braun and Clarke, 2006). Teacher 
experiences were key to this research especially as they occur naturally in their teaching 
environments. The other advantage why it was used was because thematic analysis helped me 
in this research to move my analysis from a broad reading of the data to discovering patterns 
and developing themes in a systematic way. 
Braun and Clarke’s (2006) thematic analysis framework was used in my study. It included the 
following steps: familiarization with data, generating initial codes, searching for themes among 
codes, reviewing themes, defining and naming themes, and producing the report. 
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Familiarisation with the data:  
In this step, I read through the entire data, to become immersed and intimately familiar with 
the depth and breadth of the content as advised by Braun and Clarke (2006). This was also due 
to the reason that transcription of observations and interviews were done by a person 
independent of this research. Active and careful reading and rereading of transcripts, 
simultaneously viewing and listening to the videos was done. This was performed with the 
intention of identifying meanings, patterns and connectedness of the events in this process.  
Because I collected the data on my own, and that data analysis started during the collection 
process, thematic analysis was approached with some prior knowledge of the data and some 
initial thoughts from the quantitative analysis process. Some patterns of meaning (Braun and 
Clarke, 2006) and some words and phrases of interest to this study were identified during data 
collection. Some ideas and potential coding schemes that emerged during data collection were 
noted. I kept a memo pad with me during lesson observations and informal interviews to 
capture instances of interest to this study. Notes were also made during the reading process. 
These were later referred to during the coding process. 
Transcriptions were labelled and grouped according to the participants’ pseudonyms, topics 
and lesson number.  
Coding:  
This step involved generating initial codes that identify important features of the data that was 
relevant for answering the research question. Merriam’s (2009) definition of coding as “the 
process of making notations next to bits of data that strike you as potentially relevant for 
answering your research questions” (p. 178) was adopted for this study. A good code as 
Boyatzis (1998) puts it is one that captures the qualitative richness of the phenomenon. Coding 
involved taking text data from transcripts, segmenting sentences, phrases or words into codes 
and labelling those codes with a term based on the language that was relevant for this study. 
My primary aim in this coding process was to find repetitive patterns of teacher language 
practices and consistencies in teacher code switching as documented in the collected data. 
Coding thus provided me with necessary means of purposefully managing data, locating, 
identifying, sifting, sorting and querying data (Bazeley, 2013). 
All the isiXhosa words and phrases were systematically coded. It was considered necessary at 
the initial stage of coding to code for as many potential codes and themes as was possible. 
Initial coding helped me organise my data into meaningful groups (Tuckett, 2005). In my study, 
131 
 
interest was on exploring and understanding teacher consistency and precision when code 
switching during teaching. Thus my coding was not to code the entire teacher language but to 
identify those features of the isiXhosa terms that were used in the lessons. 
Coding was first done manually through the use of highlighters and coloured pens to identify 
those segments of data that were interesting to this study. NVIVO 10 was later used to code 
the data. Using the NVIVO 10, I created codes together with their memos. Pre-existing codes 
developed from literature and the qualitative process was used to guide the initial coding 
process. The initial codes were useful in this study as entry mechanisms to more detailed 
coding. Data were preliminarily coded by looking for units of meaning, that is, words, phrases, 
sentences and teacher language patterns that seem to occur regularly and important to this 
study. Each unit (that is, word, phrase or sentence) relevant to this study was marked with the 
appropriate code.  
Because context for each data set was key to understanding meaning of the terms, codes were 
extracted exclusively (Braun and Clarke, 2006). Surrounding words in English were kept 
alongside with the isiXhosa words. Code names originated from the exact words participants 
used (in vivo codes) and those names that I composed that seem to best describe the 
information. 
After all the data was coded, the next step was to collate together all the codes identified and 
all relevant data extracts associated with the codes. They were then put together for further 
analysis. 
 
Searching for themes:  
In this step, I started to develop the themes based on the long list of codes from step 2 above. 
These different codes were examined, sorted and collated into broader patterns of potential 
themes. I started analysing the generated codes, combining them to form themes, seeking 
relationships between codes, between themes and between various levels of themes. A mind 
map was used as suggested by Braun and Clarke (2006) to sort these codes and generating 
themes. Some of the codes became themes of this analysis but some could not be categorised 
in any of the identified themes. A temporary theme called miscellaneous was created to keep 
those codes that were found not to belong to any of the identified themes. 
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Data relevant to each candidate theme were collated in order to facilitate the reviewing of each 
candidate theme.  
Reviewing themes:  
Tentative themes were revised, refined and reconfigured during this step. Candidate themes 
were verified against the dataset, to determine that they tell a convincing story of the data, and 
one that answers the research question. Some themes broken down into smaller components, 
some combined, and some were discarded completely from the list. 
Defining and naming themes:  
Themes are the answers to the research questions and hence in this step I wanted to identify 
and capture the essence of what each theme was about. To achieve this, a detailed analysis of 
each theme was developed, working out the scope and focus of each theme and determining 
the ‘story’ of each (Braun and Clarke, 2006). During this stage, official names of themes were 
decided upon. These had to be informative, concise and convey to the reader a sense of what 
the theme was about. 
Writing up:  
This final step involved weaving together the analytic narrative and data extracts, and 
contextualising the analysis in relation to existing literature (Braun and Clarke, 2006), for each 
individual theme. I also identified the “story” that each theme was telling in this study. 
This thematic process was repeated for each of the transcripts in the data set of each topic. My 
interest in this study, to explore teacher code switching consistency and precision during 
teaching, influenced my choice of codes and themes to a greater extent.   
5.10.5 Cross-case Analysis 
A cross-case analysis was carried out for commonalities and differences in teachers’ 
mathematical language practices embedded in code switched terms. In particular, the following 
aspects of teacher language were examined: first I compared teachers’ use of code switched 
terminology for a given concept. Secondly, I checked if there were any differences or 
similarities in meanings teachers ascribed to the same code switched term. Lastly, I compared 
teachers’ understanding and use of their own definitions and explanations of code switched 
terms whether it maintained the identity of the concepts and that they were consistent with 
standard mathematical definitions in ways that are appropriate for students at Grade 11 level. 
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This was because teaching mathematics includes specializing learners’ voice with respect to 
the school code, organizing experiences and making meaning in the transmission and 
acquisition of context-independent meanings or elaborated code (Bernstein, 1996) or the 
esoteric code as it is defined by Dowling (1998). 
 
5.11 VALIDITY, RELIABILITY AND RESEARCH QUALITY 
Ensuring rigor in research is critical. Validity and reliability are concerns that can be 
approached through careful attention to a study’s conceptualization and the way in which data 
is collected, analysed, interpreted, and the way in which the findings are presented (Merriam, 
2009).  
 
5.11.1 Reliability  
Silverman (2006) refers to the degree of consistency with which instances are assigned to the 
same category by the same observer on different occasions. It then deals with replicability, that 
is, whether or not some future researchers could repeat the research project and come up with 
the same results, interpretations and claims. In this study, I described how data was collected 
and analysed in this project, making my research project transparent. Reliability in this study 
was also ensured through the use of low-inference descriptors. Seale (1999) states that low-
inference descriptors involves “recording observations in terms that are as concrete as possible, 
including verbatim accounts of what people say, for example, rather than researchers’ 
reconstructions of the general sense of what a person said, which would allow researchers’ 
personal perspectives to influence the reporting” (p. 148). This helped me in retaining good 
access to teachers’ actual words that resulted in themes that were derived directly from this 
data. 
Reliability indicates that the researcher’s approach is consistent across different projects or 
topics. To ensure reliability in this study, transcripts were cross checked to make sure there 
were no obvious mistakes made during transcriptions. Secondly, operational definitions for 
categories, codes and themes were strictly adhered to and constantly referred to by the 
researcher. 
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5.11.2 Validity  
Creswell (2009) points out that validity is based on determining whether findings are accurate 
from the researcher’s view, from the participants’ standpoint, and/or from the readers of the 
account. 
Klenke (2008) mentions that approaches used for assessment of rigor depend on the underlying 
paradigm of the research. My study employed a qualitative dominant mixed method paradigm. 
Graff (2012) writes that data quality in quantitative research is based on validity and reliability, 
whereas data quality in qualitative research is based on credibility and dependability. 
Validation in qualitative research is imperative as it is a measure of research quality, 
trustworthiness of results and it gives integrity to the research. Qualitative researchers discuss 
validity of data in terms of its trustworthiness and credibility. Busher & James (2000, p. 114) 
state that research must be “designed to create trustworthiness or valid outcomes if it is to be 
believed to be pursuing truth.” 
Trustworthiness refers to findings that are “worth paying attention to” (Lincoln & Guba, 1985, 
p. 290). In this study, I consider four qualitative concepts: credibility, transferability, 
dependability, and confirmability that Guba & Lincoln (1985) substituted reliability and 
validity with to parallel the concept of “trustworthiness”. In qualitative paradigms the terms 
Credibility, Neutrality or Confirmability, Consistency or Dependability and Applicability or 
Transferability are to be the essential criteria for quality (Golafshani, 2003). In this study efforts 
were made to conform to these qualities as encouraged and proposed by Creswell (2007) and 
Merriam (2009). 
 
Credibility 
Credibility deals with how research findings match reality (Merriam, 2009). It involves how 
well the researcher has established confidence in the findings based on the research design, 
participants and context (Ary et al., 2006). To ensure credibility of my study, one of the 
methods I used was triangulation, where I used multiple sources and methods of data collection. 
Use of a combination of data sources (observations, document collection and interviews) was 
done to increase the likelihood of approaching teacher language practices from various points 
of view. I used and examined different data sources of evidence in building coherent 
justifications for each of the themes that resulted from this study. Convergence of major themes 
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and patterns in the data from these various sources confirmed credibility to the findings 
(Creswell, 2007). What participants said during lesson observations was tallied with what they 
said in the interviews and what the document analysis found. Data collected at different times 
and at different places from three different cases through interviews, observations and 
document analysis, was compared and cross-checked. 
Credibility of data was also checked using evidence based on consensus. Credibility based on 
consensus is defined as “agreement among competent others that the description, interpretation, 
evaluation and themes are right” (Ary et al., 2006, p. 505). Peer debriefing was done at various 
levels of this research. Various oral and written presentations were done at different levels 
where findings and procedures of this study were presented to local, regional and international 
conferences. Five conference papers were written out of this research. Each paper brought 
feedback that was used in shaping and reshaping the course of this study. 
Referential or interpretive evidence of credibility was sought in this study. This refers to 
accurately portraying the meaning attached by participants to what is being studied by the 
researcher. It also covers the extent to which participants’ viewpoints, thoughts, feelings, 
intentions and experiences are accurately understood and portrayed (Johnson & Christensen, 
2012). Two strategies I used were member checking and use of low-inference descriptors. 
Member checking (Ary et al., 2006) also called respondent validation (Merriam, 2009; 
Silverman, 2006) sought to incorporate participants’ feedback. It is defined by Maxwell (2008, 
p. 244) as “systematically soliciting feedback about one’s data and conclusions from people 
you are studying.” The interpretations I made of teacher language practices, the codes, 
categories and the themes that emerged from this study were shared with participants. This 
assisted in clearing some miscommunications and inaccuracies. I was able to obtain additional 
useful information and insights from participants during this process.  
Maxwell (2005) contends that:  
This is the single most important way of ruling out the possibility of misinterpreting the 
meaning of what participants say and do and the perspectives they have on what is 
going on, as well as being an important way to identify your own bias and 
misunderstandings of what you observed. (p. 111) 
I also used low inference descriptors (Ary et al., 2006) such as verbatim or direct quotations. 
This was done to help readers experience the participants’ world. 
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Prolonged engagement 
One of the strategies I used in this study to enhance credibility was to do prolonged engagement 
in the field. As contended by Merriam (2009), adequate engagement in data collection was 
essential as it allowed me to get closer to the participants’ understanding of their use of isiXhosa 
terms during teaching. While the question of how much is adequate time is a difficult one, 
Merriam (2009, p. 219) advises that “the best rule of thumb is that the data and emerging 
findings must be saturated; that is, you begin to see or hear the same things over and over again, 
and no new information surfaces as you collect more data.” Ary et al. (2006) explain that 
credibility is threatened by errors in data collection caused by participants providing socially 
acceptable responses or acting differently because they are being observed or interviewed. My 
15 months interacting with the participants and their classrooms was deemed sufficient to 
provide me with adequate opportunity to check participants’ perspectives and them becoming 
more accustomed to my presence in their schools. 
 
Credibility based on control of bias 
Bias according to Maxwell (2008) refers to “ways in which data collection or analysis are 
distorted by the researcher’s theory, values or preconceptions” (p. 243). Bias may result from 
selective observations, allowing personal attitudes, preferences and feelings to affect the 
interpretation of data. Patton (2002) argues that credibility rests to a greater extent on the 
integrity of the researcher. To control this bias, I used reflexivity which is defined by Merriam 
(2009) as reflecting critically on the self as researcher. Keeping a reflective diary that included 
the following three types of information helped mitigate this bias: 
1- A daily schedule with logistics of the study 
2- A methods log where I would describe decisions and rationales for these decisions 
3- Reflections of my own thoughts, feelings, ideas, questions, concerns, problems, and 
frustrations 
During data analysis, I would refer to this diary of reflections. Gibbs (2007) says reflexivity is 
the recognition that the product of research inevitably reflects some of the background, milieu 
and predictions of the researcher. 
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Negative case sampling 
This is where I intentionally sought examples that disconfirm my expectations and explanations 
(Merriam, 2009) to control bias. I purposely and actively sought information from transcripts 
that was opposite of some of those expectations I had. This did not make it easy to ignore 
certain information. All information was thus put to scrutiny in this study. 
 
Transferability 
This is the degree to which findings of the qualitative study can be applied or generalised to 
other contexts or to other groups outside the study that generated the findings (Rolfe, 2006). 
To ensure transferability in my study, sufficiently rich, detailed, thick descriptions of the 
context were provided. This was to ensure that potential readers and users of this study can 
make comparisons and judgements about similarities (Ary et al., 2006). Also adequate evidence 
in form of quotations from participants’ observations, interviews and documents’ analysis were 
used to provide detailed descriptions of settings, of participants and findings. 
Ary et al. (2006, p. 508) advise that “one strategy to enhance transferability is to include cross-
case comparisons.” In this study, I used cross case analysis to compare and contrast the three 
cases. There were similar findings that included words and phrases that recurred across the 
three cases. Also the meanings of these recurring words were the same across the cases. 
 
Dependability 
In qualitative studies, researchers speak of dependability instead of reliability. Dependability 
has to do with consistency of the research findings (Merriam, 2009) or the extent to which data 
and findings would be similar if the study is to be replicated (Gray, 2009). An audit trail, 
documenting how this study was conducted, what was done, when, why and how, has been 
provided to clarify how I undertook the research. I have included all the procedures used in this 
research process, transcriptions and records of activities; when and why certain decisions were 
undertaken, methods of data collection and analysis. 
Dependability was also demonstrated by showing consistent findings across the three cases I 
was working with in this study. Replication logic (Ary et al., 2006) which involved conducting 
the same procedures of this study in multiple locations, that is, the three schools where 
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participants were, was done to ensure dependability. Drawing from Gray (2009), a number of 
isiXhosa terms recurred across the three teachers and across topics during the 15 months of 
data collection and analysis. The consistency of the results and findings of this study provided 
evidence of dependability.   
 
Confirmability 
It is the measure of the extent to which the study findings are supported by the data (Lincoln 
& Guba, 1985). It is a measure of the extent to which the research is free of bias in the 
procedures and the interpretations of results. Transcripts were sent back to participants to 
ensure that they agreed with the transcription and translations that had been done. Findings of 
this study were also made available to participants for them to check if these were a correct 
representation of their own language experiences and ideas. Triangulation through multiple 
sources of data was used to ensure confirmability of findings of this study. 
 
5.12 ETHICAL CONSIDERATIONS 
Merriam (2009) advises that “ensuring validity and reliability in research involves conducting 
the investigation in an ethical manner” (p. 209). Ethical issues can arise at any stage of the 
research process (Bloomberg & Volpe, 2008), hence the need to take precaution to minimise 
the risk when doing research (Cohen et al., 2011). This means adhering to well-defined ethical 
principles to define appropriate behaviours and practices in undertaking research. The key to 
ethics in research is to minimise the harm and maximise the benefits. Mills (2003) states that 
qualitative researchers are morally bound to conduct their research in a manner that minimizes 
potential harm to those involved in the study. Even when research subjects are unaware of 
ethics or are unconcerned about ethics, researchers have a moral and professional obligation to 
be ethical (Siggelkow, 2007). In my research, the privacy and rights of participants were 
guaranteed. 
I indicated that participation in my study was entirely voluntary and that the participants were 
free to disengage themselves with this research if they wish to do so at any stage of this study 
(see Appendix 1).  
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Researching language issues in secondary schools can be a very sensitive matter and might 
result in ethical issues. In South Africa, while code switching is a daily phenomenon, it is still 
a debatable practice in education and prohibited in some schools. To overcome potential 
challenges and suspicion, I adhered to the Faculty of Education, Rhodes University research 
ethics guidelines. I stated explicitly that this study was about understanding the deep sense of 
language practices in teaching, and that it was not about judging the quality of their teaching. 
It was crucial that I clearly explained the goal of my study and provided detailed accounts of 
data I wished to collect, the processes I would engage with and what benefit it would bring 
about without injuring or damaging participants’ dignity (Cohen et al., 2011). 
Principals and Mathematics teachers of participating schools were approached after permission 
was granted by the department of education through the FRF Mathematics Chair Project at 
Rhodes University. I made efforts to build trust and develop a good rapport with participants 
before undertaking this research as Klenke (2008) advised. Informal visits to schools enabled 
success in this regard.  
Research participants’ (teachers’) informed consent was sought. Flick (2011, p. 217) 
encourages that “studies should involve only people who have been informed about being 
studied and are participating voluntarily.” Informed consent is defined by Emmanuel et al. 
(2000) as the provision of information to participants about the purpose of the research, its 
procedures, potential risks, benefits, and alternatives. This was done to make teachers 
understand this information so that they could make voluntary decisions to participate in this 
research or not. One teacher was left out because she was not comfortable being observed 
teaching Geometry in Grade 11. She indicated that she was not confident to the extent of being 
video recorded. Cohen et al., (2011) insists that participants be afforded the opportunity to 
agree voluntarily to participate in the study and that the consent must be based on full and open 
information. After explaining in detail what this study entailed, its goal and procedures that 
were to be followed, all prospective teachers were given a two page information sheet 
summarizing all the procedures of this research. Together with this information sheet was the 
participant’s consent form. Teachers were given two weeks to think about this before they 
could reach their final decisions on whether or not to participate. Participants were then 
required to sign the informed consent form before engaging in the research. 
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Confidentiality of information collected in schools was guaranteed and that by no means shall 
any part of the collected data be used for any other purpose other than this study. I clearly 
pointed out that all data which was to be collected would be treated with confidentiality. 
Participants’ identities and schools would remain anonymous and hence the use of pseudonyms 
for individual participants, places and schools, to protect identity throughout the course of this 
study. Participants were identified as A, B and C and their schools as S-A1, S-B2 and S-C3. 
All the research material collected during this period was kept in a safe and secure place and 
remained the case after the research terminated (Creswell, 2007). 
Based on Creswell (2007), Cohen et al. (2011) and Maxwell (2008), I emphasized to the 
participants that they would be protected from any psychological, physical or social harm 
during their participation in this study. Language issues imply people’s culture for language 
practices are always embedded in culture (Risager, 2006). Thus participants needed to be made 
aware that there was not going be any harm that would result in the process of discussing and 
dealing with this aspect which is crucial to people’s culture. 
 
5.13 CONCLUSION 
In this chapter, I discussed the methodology that I implemented in this study. The chapter is 
central to my study in that it rationalises the methods that were used for data generation and 
how this data was analysed to respond to the research goal and questions outlined in Chapter 
One. The methods used in this study are informed by the literature reviewed in Chapters Two 
and Three. This chapter informs and guides the presentation and analysis of data as reported in 
Chapters Six and Seven.  
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CHAPTER 6 
CODE SWITCHING CONSISTENCY AND PRECISION DURING 
TRIGONOMETRY TEACHING: ANALYSIS AND DISCUSSION 
6.1 INTRODUCTION 
In this chapter, results are analyzed, presented and interpreted for code switching consistency 
and precision in teacher language during the teaching of trigonometry. Consistency in this 
study means invariability in frequency of code switching into the vernacular (isiXhosa, in this 
case) and uniformity of repeated use of terms. Precision refers to the use of terms and symbols, 
consistent with mathematical definitions, in ways appropriate for students at particular grade 
levels (Ball et al., 2005) in school settings. Precision is also used to mean accuracy of 
translation into the vernacular and lack of ambiguities and contradictions in translated terms. 
Detailed discussion of these terms was presented in Chapter 3. Quantitative results presented 
in Section 6.2 focuses on teacher code switching frequency and its consistency during teaching. 
Section 6.3 focuses on code switching strategies that emerged in this study. Documents 
collected were analysed and presented in Section 6.4. Lastly, Section 6.5 presents and analyses 
teacher language practices for precision and consistency. 
In this chapter, acronyms presented in Table 6.1 are used. Refer to Chapter 5 and Appendix 2.2 
for definitions and explantions of these acronyms and their terms. 
Table 6.1: Acronyms and terms used in Chapter 6 
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6.2 ANALYSIS OF TEACHER CODE SWITCHING FREQUENCY  
In this section, data was analysed and presented for consistency in the frequency of code 
switching. The aim was to understand the frequency of teacher code switching in mathematics 
classroom of the participating teachers. Discussion will focus on the following: 
 General Teacher code switching frequency 
 Code switching frequency per lesson category (Gumperz, 1982; Mercer, 1995) 
 Code switching across domains of mathematical practice (Dowling, 1998) 
 Emerging code switching practices 
 
6.2.1 General teacher code switching frequency 
Total teacher code switching done during teaching trigonometry was studied and represented in 
the Figures 6.1 to 6.3 below. 
 
 
Figure 6.1 shows that Teacher A fluctuated between 16% and 21% in the frequency of use of 
isiXhosa during teaching. The teacher’s frequency of code switching was not consistent across 
the five lessons. 
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Teacher B’s code switching, indicated in Figure 6.2, shows a gradual increase from Lesson 1 
(7.8%) to 5 (9.3%) in the use of isiXhosa. There is a consistent increase in the frequency of 
code switching across the five lessons. 
As is apparent in Figure 6.3, Teacher C also exhibited an inconsistent frequency in his code 
switching into isiXhosa. The frequency of code switching fluctuated between 6% and 13% 
during the teaching of the five lessons. 
 
Comparison of teacher code switching frequency 
The teachers’ frequency of observed code switching was compared. Of interest was to check 
for consistency in frequency of code switching across teachers. Figure 6.4 depicts that the three 
teachers’ frequency of code switching varied across the five lessons. 
 
Figure 6.4: Comparison of the Frequency of Teacher Code Switching 
 
In each of the lessons, Teacher A code switched into isiXhosa more than the other two teachers 
and was consistent. On average Teacher A conducted 18% of her classroom talk in isiXhosa. 
Teacher B only did 9% of his classroom talk in isiXhosa. Teacher B, whose amount of code 
switching gradually increased across the five lessons, code switched half as much as Teacher 
A. Teacher C however, spent on average 12% of his talking in isiXhosa and was inconsistent 
in the amount of code switching across lessons.  
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Across all teachers as shown in Figure 6.4, the frequency of code switching was found to be 
inconsistent. The three teachers exhibited different quantities of code switched terminology 
across lessons. All the teachers indicated during interviews that they did not plan in any form 
for code switching. It occurs spontaneously during teaching, they said. Teacher B said “In our 
daily conversations, we code switch without any planning and hence even in class it is the 
same.” As reiterated by these teachers, code switching is a phenomenon that just occurs 
naturally and does not need any planning. 
 
6.2.2 Code switching per lesson category 
Categories developed from the works of Gumperz (1982) and Mercer (1995) were used to 
analyse teacher code switching consistency within and across lessons. It was observed that 
teachers’ code switching frequency varied across lesson categories. 
 
Teacher A 
The frequency of code switching by Teacher A was analysed across lesson categories and 
results in Figure 6.5 indicate that her use of home language varied.   
 
Figure 6.5: Teacher A’s Frequency of Code Switching per Category 
 
Figure 6.5 illustrates that most of Teacher A’s code switching occurred during TQ (average 
31%) and TE (44%). Very little use of isiXhosa was done during ER (5%). It is observable that 
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within TQ and TE categories, code switching frequency into isiXhosa varies across the five 
lessons. 
 
Teacher B 
Code switching frequency done by Teacher B shown in Figure 6.6 fluctuates across lesson 
categories.  
 
Figure 6.6: Teacher B’s Frequency of Code Switching per Category 
 
As is shown in Figure 6.6, TQ (average 40%) and TE (average 39%) have the highest 
frequency. No code switching was done for ER by Teacher B in all the five lessons. A 
considerable amount of switching into isiXhosa was done for CM purposes. Code switching 
frequency for TQ and TE varied across the five lessons during the teaching of trigonometry. 
 
Teacher C 
The frequency of Teacher C’s code switching per lesson category is presented in Figure 6.7 
below. Teacher C’s code switching across lesson categories varied. 
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Figure 6.7: Teacher C’s Frequency of Code Switching per Category 
 
Figure 6.7 illustrates that Teacher C has his highest frequencies of code switching during TQ 
(35%) and TE (42%) across the five lessons. CR has an average of 10% of the total classroom 
code switching. For teacher C, no ER were made in isiXhosa. Frequency of TQ in isiXhosa 
was fairly consistent over the five lessons while that for TE was not. 
 
Comparison of teacher code switching across lesson categories 
Participating teachers’ code switching frequency across lesson categories was compared to 
determine these teachers’ language use patterns. As indicated in Figure 6.8, during the teaching 
of Trigonometry, all teachers used isiXhosa predominantly to ask questions: TQ – (A-31%, B- 
40%, C-37%); and for the purpose of explaining concepts: TE – (A-45%, B-39%, C-42%). It 
is apparent that the consistency of the frequency of code switching into isiXhosa across the 
teachers for TQ and TE respectively varies. 
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Figure 6.8: Comparison of Teacher Code Switching Across Lesson Categories 
 
Interestingly, it was observed that learners would make their contributions in isiXhosa most of 
the time and teachers would respond and follow-up in English. During the interviews, Teacher 
B indicated that he encourages students to respond in English and use it correctly. Teacher A 
said, “All our textbooks are in English, the school’s language for teaching is English and all 
our exams and tests that we give are in English. So it [responding in English] is to help the 
student.” Evaluative remarks (ER) by the teachers were mostly done in English except in the 
case of Teacher C.  
 
6.2.3 Code switching across domains of mathematical practice 
The teachers’ code switching practices were observed across the domains of mathematical 
practices adapted from Dowling (1998). This was to help identify the mathematical content in 
teacher language used in the classroom. Patterns that emerged presented in the graphs below 
indicates that all teachers predominatly taught in the public domain and least in the esoteric 
domain. 
 
Teacher A 
The frequency of Teacher A’s code switching practices across domains of mathematical 
practice are presented in Figure 6.9 below.  
 
148 
 
 
Figure 6.9: Teacher A’s Code Switching Frequency across Domains of Mathematical Practice 
 
As can be observed from Figure 6.9, Teacher A consistently operated in the public domain (66 
% on average) throughout the five lessons. In Lesson 2, the expressive and the esoteric domains 
were not exhibited in his isiXhosa terms. Teacher A’s use of isiXhosa terms in the descriptive 
domain was also evident. The use of terms in the four domains varied across the lessons. 
 
Teacher B 
Inconsistent frequency of code switching across domains of mathematical practice was 
demonstrated by Teacher B as is shown in Figure 6.10 below. 
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
1 2 3 4 5 Total
Lesson
Fr
eq
u
en
cy
 O
f 
C
o
d
e 
Sw
it
ch
in
g 
%
Esoteric
Descriptive
Expressive
Public
149 
 
 
Figure 6.10: Teacher B’s Code Switching Frequency across Domains of Mathematical Practice 
 
From figure 6.10, Teacher B consistently code switched into the public domain (46%) mode 
and 28% in the descriptive domain throughout the five lessons. In Lesson 2, the expressive 
domain was not observed. The esoteric domain (12%) has the least frequency on average. 
 
Teacher C 
Fluctuating frequencies were noted across Teacher C’s lessons. While most of his code 
switching was in the public domain, descriptive domain was evident in his language practices 
(Figure 6.11).  
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Figure 6.11: Teacher C’s Code Switching Frequency across Domains of Mathematical Practice 
 
As illustrated in Figure 6.11, the public domain (47% on average) and descriptive domain 
(34%) are dominant modes in which Teacher C is operating. Only 6% of the total code 
switching is in the esoteric domain. In Lesson 2, none of the isiXhosa terms were in the esoteric 
domain. 
 
Comparison of teacher code switching across domains of practice  
All participating teachers operated mostly in the public domain (A-66%, B-46%, C-47%) as 
shown in Figure 6.12 below. While Teachers B and C’s frequency of code switching in the 
public domain were slightly below 50%, Teacher A code switched more frequently in this 
domain. Very few of their isiXhosa terms (A-5%, B-12%, C-6%) were in the esoteric domain. 
Descriptive domain which employs mathematical language to none mathematical situations or 
context was also practiced significantly by all participating teachers. 
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Figure 6.12: Comparison of Teacher Code Switching Frequency across Domains of 
Mathematical Practice 
 
Considering that most of the classroom code switching was done during questioning (TQ) and 
explaining (TE), and that all the three teachers operated mainly in the public domain, implies 
that teachers predominantly taught in the everyday domain. Participating teachers used 
everyday language to refer to weakly classified mathematical situations. Thus, according to 
Dowling (1998; 2000), it can be argued that not much formal Mathematics is taught. 
 
6.3 DATA ANALYSIS FOR CODE SWITCHING STRATEGIES  
Teachers’ code switching was observed across strategies that emerged during the quantitative 
analysis of their language practices. Two broad patterns were observed and refered to as 
borrowing code switching (BCS) and transparent code switching (TCS). In this section each of 
the teachers’ language patterns observed in line with BCS and TCS are presented. 
 
Teacher A 
Teacher A used both BCS and TCS in varying frequencies. BCS was prevalently practiced 
during her teaching of trigonometry. Teacher A’s BCS and TCS strategies were inconsistently 
practiced within and across lessons (see Table 6.2 and Figure 6.13). 
 
 
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
Esoteric Descriptive Expressive Public
Fr
eq
u
en
cy
 o
f 
C
o
d
e 
Sw
it
ch
in
g 
 %
Mathematical Domains
Teacher A
Teacher B
Teacher C
152 
 
Table 6.2: Teacher A’s Code Switching Strategies 
 
 
 
 
Table 6.2 shows that in all the five lessons, 65% of the mathematical terms in isiXhosa used 
by Teacher A in Trigonometry were obtained by loan word borrowing. The use of isiXhosa 
mathematical terms varied across lessons 1 to 5 (30.7; 5.1; 27.0; 20.1; 17.0 respectively). 
In summary, 69.8% of Teacher A’s code switched mathematical terms were borrowed and 
30.2% were code switched transparently. 
 
 
 
 
1 2 3 4 5
TLT 0.8 0 1.3 1.3 1.2 4.5
LWB 19.2 3.5 17.7 13.4 11.5 65.3
SST 1.9 0.3 2.2 0.5 0.6 5.5
PAR 1.2 0 0.3 0 0.1 1.5
COM 0.3 0 1.8 0.4 0.4 2.8
RTE 7.4 1.4 3.8 4.5 3.2 20.4
30.7 5.1 27 20.1 17TOTAL 100
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153 
 
Teacher B 
Analysis of Teacher B’s code switching strategies indicates that borrowing was frequently done 
during teaching. Table 6.3 and Figure 6.14 below illustrate Teacher B’s code switching 
patterns. 
 
Table 6.3: Teacher B’s Code Switching Strategies 
 
 
 
Figure 6.14: Teacher B’s Code Switching Strategies 
The use of mathematical terms in isiXhosa by Teacher B was inconsistent across lessons as 
shown in Table 6.3 and Figure 6.14. The LWB strategy (67.2%) occurred for most of the time. 
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BCS accounted for 75% of the identified isiXhosa mathematical terms of teacher B, used 
during the teaching of trigonometry. 25% of the mathematical terms were through TCS. 
Teacher B consistently operated in the BCS strategy. 
 
Teacher C 
The code switching practices exhibited by Teacher C during teaching trigonometry varied 
across teacher code switching strategies. Most of the mathematical talk as shown in Table 6.4 
and Figure 6.15, was done through borrowing. 
 
Table 6.4: Teacher C’s Code Switching Strategies 
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Figure 6.15: Teacher C’s Code Switching Strategies 
 
Table 6.4 shows that 79% of Teacher C’s use of mathematical terms in isiXhosa was through 
borrowing while only 21% was through TCS (see Table 6.4). For the transparent code 
switching strategy, RTE was employed 13.4% in the five lessons. Use of isiXhosa 
mathematical terms varied across the lessons. 
 
Comparison of teacher code switching strategies 
Code switching strategies were compared across teachers to determine any patterns in their 
language practices. Borrowing was done frequently by all the participating teachers as is shown 
in Table 6.5 and Figure 6.16.  
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Table 6.5: Comparison of Teacher Code Switching Strategies 
 
 
 
Figure 6.16: Comparison of Teacher Code Switching Strategies 
 
During the teaching of trigonometry, it is apparent from Figure 6.16, teachers consistently used 
the LWB (A-65.3 %; B-67.2 %; C-67.9 %) strategy throughout the five lessons. TLT (A-4.5 
%, B-8.7 % and C-10.8 %) was not consistently practiced across these teachers. The greater 
part of the mathematical talk in isiXhosa was done through borrowing where teachers would 
attach prefixes to already existing English mathematical terms. All the teachers consistently 
used the borrowing strategy (A-69.8%; B-75.9%; C-88.7%) throughout the teaching of 
trigonometry more than their use of the transparent code switching strategy (A-30.5%; B-
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24.1%; 21.3%). Teacher C borrowed 89% of mathematical terms from English and 
transparently code switched only 11% of the time.  
Of the four transparent code switching strategies, RTE had the highest frequencies (A-20.4%, 
B-18.9 %, C-13.4 %) across teachers. The presence of RTE indicates that while there was high 
borrowing frequency, there are situations where these teachers used isiXhosa mathematical 
terms that are readily available and used in everday language. 
 
6.4 DOCUMENT COLLECTION AND ANALYSIS  
Documents used by teachers during instruction were collected and analysed. This document 
analysis revealed that only Teacher A had some mathematical materials in IsiXhosa even 
though she did not refer to it in her preparation for teaching. All her textbooks and PowerPoint 
presentations were in English (see Table 6.6 below). During interviews, Teacher A said she 
had been given the book ‘Understanding Concepts in Mathematics and Sciences Vol 1 and 2 
by Young et al. (2009)’: 
Teacher A: I have one book somewhere that have some concepts written in 
IsiXhosa and othe languages. I got it some time ago. I do not use it in my teaching 
most of the times. The isiXhosa used in the book is a bit difficult for our learners. 
It’s that Xhosa used in deep rural areas by our elderly people. These kids do not 
understand some of those words used (Interview after Lesson 2). 
On asked why, she stated that the terms used in the book were too deep for the students and 
unfamiliar. This result was also noted by Schäfer (2010). Teacher A did not have any lesson 
notes nor lesson plans but used the textbook to pick examples and classwork.  
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Table 6.6: Documents collected from teachers 
 
Teacher B had self-made lesson notes for all the five lessons. These notes were in the form of 
worked examples, compilations of questions for class discussion, classwork and homework, 
all prepared in English. He pointed out that he did not have any mathematics material in 
isiXhosa. All his textbooks that he used for preparing for teaching were all in English. There 
were no charts or posters in his classroom (see Table 6.6). On being asked where and how he 
got his Xhosa vocabulary, Teacher B said that “I rely on my own knowledge and understanding 
of Xhosa because it’s my mother tongue. I do not have any textbooks or dictionaries for 
Mathematics in isiXhosa.” Teacher B used less isiXhosa terms than did the other teachers. 
Teacher C had a variety of Grade 11 Mathematics textbooks which he used to prepare for 
teaching. All of his textbooks were written in English (see Table 6.6). He also used an overhead 
projector during teaching. All his slides were written in English. Teacher C brought classwork 
for each of his students on photocopies and Power Point which was all written in English. All 
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the charts and posters in his classroom were in English. When he was asked where he got his 
vocabulary, he gave the following response: 
Teacher C: I use my knowledge of Xhosa as it is my home language and I try to 
merge it with Mathematics. Some terms especially in this topic [trigonometry] are 
not there in my language [isiXhosa] and that’s not a problem because at the end 
of the day, students need to know Mathematics in English for exam purposes 
(Interview after Lesson 3). 
Teacher C acknowledged the absence of some key mathematical terms in isiXhosa. He cited 
examinations being written in English as one determinant factor of the classroom language 
practices. Code switching is only serving oral purposes, and hence from teachers’ responses it 
does not adequately assist students for other purposes like examinations. 
In all the schools that were used in this study, the official LOLT was English. IsiXhosa was the 
first language of the majority of students and the teachers but not the LOLT. The procurement 
of textbooks in these schools was centrally done by the Department of Basic Education (DBE) 
from the provincial office. HODs submits the list of textbooks they want and these are acquired 
and delivered to the school by the DBE. Thus all teachers in this study used English 
mathematics textbooks. 
As is revealed in other sections of this chapter and the next, this lack of mathematics materials 
presented in isiXhosa affected teachers’ planning and ultimately their teaching. Teachers 
adopted teaching strategies and language behaviours that I concluded were as a result of 
inadequate teaching material support to aid planning and teaching. Reliance on one’s own 
localized translations resulted in inconsistencies in code switching across teachers.  
 
6.5 ANALYSIS OF TEACHER CODE SWITCHING PRECISION AND 
CONSISTENCY  
 
6.5.1 Teacher Explanation 
During teaching, all participating teachers used explanation more oftenly as compared to other 
lesson categories. Most of the teacher code switching was done when teachers were explaining 
concepts to their students. In this section focus is on identifying instances when teacher code 
switching for explaining concepts was consistent and precise, and those situations when it was 
not.  
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6.5.1.1 Consistent and precise teacher explanations in isiXhosa 
During teaching, I observed that there were situations when the teacher’s use of isiXhosa was 
consistent and the corresponding translation precisely done. Such instances were noted across 
all participating teachers and some of these are shown in the extracts below.  
Teacher B:  Yi-combination esingenayo leya nhe, ayikho le-combination phaya nhe 
(we didn’t have this combination here right, is there another one) (Lesson 2). 
Teacher B: So ikhona i-combination esingenayo pha (is there any other combination 
that we don’t have there) (Lesson 2). 
Teacher B: So masithatheni (let’s take) i-combination where we have one unknown, 
yeyiphi (which) i-combination where we have one unknown (Lesson 3). 
The teacher consistently used the word i-combination in its borrowed form in all the observed 
lessons. The teacher appears comfortable with i-combination rather than finding its isiXhosa 
equivalent.  In this explanation, the teacher was constructing the sine rule that was appropriate 
for solving the problem at hand. It is the only guiding term the teacher uses in borrowed form 
in these statements. This implies the lack of an immediate equivalency in isiXhosa. The teacher 
borrowed the term instead of using its isiXhosa equivalency. Yet the term ‘combination’ was 
the key word which when understood clearly was likely to enhance the comprehension of this 
explanation. The term is used also with precision though it is not in the transparent form. 
Borrowing was prevalently observed amongst all participants. Teachers were observed 
switching to isiXhosa with other everyday terms, yet key defining terms remained in English.  
Another word used by Teacher B in the same manner was ‘identity’:  
Teacher B: Ikhona (is there an) i-identity eniyibonayo pha (that you can see) heee 
heee /yes/ yeyiphi le (which one is it) identity enyibonayo pha (that you can see), 
okanye aniyazi kwa ezo, zintoni ezi kuthwa (or you don’t know what identities are) zi-
identities /yes/ yes yes any identity there, ikhona i-identity oyibonayo pha (Lesson 
4). 
The key word in this part of the teacher’s explanation, ‘identity’, is being used in English except 
for the prefix. This word has a different meaning in daily life from its mathematical use. This 
was considered as the teacher’s way to minimize the risk of losing the meaning of this key 
word. The teacher maintains the borrowing strategy instead of finding its Xhosa equivalent. In 
everyday life ‘identity’ means personality, character, singularity or distinctiveness. In 
mathematics it means identicalness, congruence, sameness, interchangeability or parallelism. 
Such could be the reason why the teacher is adhering to borrowing. 
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One of the techniques teachers used to maintain precision was to leave the key term in between 
isiXhosa code switched terms. In this study, I refered to this practice as the ‘sanguaging 
technique’. All the teachers practiced this strategy during explanation of concepts. This was 
also done in those cases when the teacher was not sure of the isiXhosa equivalent or when the 
word is just not there in his or her vocabulary. An example is the extract given below:  
Teacher C: Ikhoni (there is a) specific concept endifuneka ndi yi sebenzisile (that I 
have to use) (Lesson 1). 
The teacher ‘sanguages’ the phrase ‘specific concept’ by Xhosa words. It appears that he does 
not have a ready translation for this word. This was the case with Teacher B when he was 
discussing combinations in the above extracts. 
There are some instances when teachers maintained precision and consistency in isiXhosa 
translations during explanations. While such cases were not frequent, they were evident in 
teacher explanations. In the explanations below, Teacher A and Teacher B consistently and 
precisely used the word fumana (find) across lessons. 
Teacher A: So u-AD simfumene ngubani 14.1m (so we have found AD) sixolile (are 
we satisfied) (Lesson 1). 
Teacher A: Sizawufumana u-AD kwenye i-triangle sikhangele uba singam-
calculator njani, sijonge ke uba singafumana two knowns siyabona sonke (we can 
find AD in another triangle and try calculate AD from that triangle by first finding our 
two knowns). Sizamfumana njani u-BD, sifuna u-BD kengoku (How can we calculate 
BD)? (Lesson 1). 
Teacher B: cofa ecalculatini yakho, kwi-reference sifumana bani (use your 
calculator, what do we find as a reference) (Lesson 5). 
Teacher B: so how do you find the angle in the fourth quadrant, sayifumana njani 
(how do we find it)? (Lesson 1). 
In the discussion above, teachers used two strategies to maintain precision and consistency in 
their language. First is borrowing, which was commonly practiced by all the teachers in all 
their lessons. Borrowing was practiced with symbols (for example u-BD, ku-AD) and words 
such as i-focus, i-triangle, singam-calculator. Two forms of borrowing were evident, loan word 
borrowing (LWB) and transliteration (TLT). These forms are described in detail in Chapter 5. 
LWB which involved adding a prefix to an English word, was frequently used by these 
participating teachers as compared to TLT.  
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Secondly, consistency and precision was maintained through use the of isiXhosa terms that had 
ready translation equivalent (RTE). These everyday words used for mathematical purposes 
were not commonly used during teaching. 
 
6.5.1.2 Consistent and imprecise teacher explanations in isiXhosa 
The focus in this section was on those situations where the teacher would consistently use an 
imprecise translation during explanation. The use of the esoteric language of mathematics 
during explanations of key concepts is crucial for modelling the correct language that pupils 
are required to use. In the extract below, Teacher B is emphasizing the need to make AC the 
subject of the formula. He uses the word ‘isolate’ which he translates to abeyedwa.  
Teacher B: You need to isolate u-C nhe, la-AC funeka abeyedwa (we want to isolate 
AC) (Lesson 1). 
Teacher B: Sifuna ashiyeke yedwa (we want to isolate AC) u-AC apha akunjalo (here 
isn’t that so) (Lesson 1). 
Teacher B: You solve for AD, what is AD? How do you solve, besithe senza njani 
kanene, apha sifuna u-AD abe yedwa nhe (what did we say we do, here we want AD 
to be on its own) (Lesson 1). 
While the English term ‘isolate’ was not precise, it was translated consistently. Isolation is 
separation, distancing, set apart, keep in solitude. ‘Isolate’ does not fully express the equality 
or identity form that needs to be maintained. The term ‘isolate’ leaves out the idea of two sides 
of an equation that must be kept equal and only focuses on separating or distancing. The result 
is an incomplete concept being emphasized to students. Teacher B was consistent with the use 
of an imprecise term. This was so in three of his lessons. In the last extract above, Teacher B 
repeats the question in isiXhosa and adds an explanation too in an effort to make it clearer. 
Teacher C introduced the term ‘period’ to the class using the borrowing strategy. In this lesson, 
this was one of the key concepts that the teacher was dealing with:   
Teacher C: So this is a period, now you can see i-graph eyi-1 ka- Sin graph between 
00 and 3600, it means i-period yethu apha ukuze ku-formisheke ( our period then 
forms) one shape. (Lesson 5) 
It is interesting to note that the term ‘period’ is also an everyday word and appears in many 
other registers to mean various things. A clear explanation of such a term right from the start 
would help students grasp the concept better. The use of i-period, in the LWB form, suggests 
that the teacher would have used actual isiXhosa translation of this word if it was readily 
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available to him. In the extract below taken from the same lesson, Teacher C continues to use 
i-period throughout this lesson.  
Teacher C: Nantsi (here is the) i-full Tan graph iqala ku (it starts from) 90 iyotsho 
ku- (up to) 2700 ngubani le-distance (what is the), i-period ye-Tan graph if it starts 
from 900 to 2700. Ngubani (what is the) i-period ye-Tan graph sitsho mos nhe, 
ngubani (that’s what we’re saying right) i-period ye-Tan graph it will be (Lesson 5). 
Teacher C tallies ‘period’ with distance when he says ‘ngubani le-distance?’ In precise 
mathematical terms, the period is the distance required for the function to complete one full 
cycle. This distance occurs at regular intervals. This key feature of a period that distinguishes 
scientific from everyday use, is not mentioned in the teacher’s language in isiXhosa. He repeats 
the question three time in isiXhosa in the same way. Thus while there was consistent use of the 
term, such use was considered imprecise and inaccurate in this study. 
 
6.5.1.3 Inconsistent and precise teacher explanations in isiXhosa 
There are terms that teachers translated and used precisely but inconsistently when they were 
explaining concepts. Teachers in this study used precise translations of a given concept once 
or twice and resorted back to the English form of the word or concept. The translated form was 
not used again throughout the lessons or across lessons. Some cited examples are shown in the 
extracts below. 
Teacher C: So, sithi ke xa si thetha lula (this is what we say in simple terms) (Lesson 
4). 
Xa sithetha lula (in simple terms) is precisely translated but was not used consistently during 
this lesson and other lessons. This phrase is also transparent and uses isiXhosa that is not deep 
hence can be understood by many isiXhosa speakers. This phrase, xa sithetha lula, was not 
used by other teachers in their lesson hence the inconsistency in use across teachers. 
I observed that some numbers were translated into isiXhosa during teaching. While the 
translation of the few number words used was precise, the code switching practice on these 
number words was inconsistent. The most commonly translated was for the term ‘first’. 
Teachers frequently used kuqala (first). Kuqala (first) is not used for counting and does not 
translate to the word ‘one’ but to ‘first’. 
Teacher A: Besitheni kuqala (what did we say first) in triangle ADC (Lesson 3). 
Teacher A: Eyokuqala yile yayizolo nhe, izolo sense (the first one is yesterday’s one 
and yesterday we did) i-Sin rule (Lesson 3). 
164 
 
Teacher B: Yimani ngenyawo nobathathu (stand up all three of you). … Ithetha 
ukuthini ngabo bobathathu (what does that mean about the three of them) (Lesson 1). 
Teacher C: So ithi ke lonto leyo masifake eyokuqala, eyokuqala ngubani (therefore 
let’s put the first one, what is it) /90/ eyesibini (the second one) (Lesson 5). 
Teacher C:  Ithini i-condition eyesibini (what is the second condition)? 
Ikhoneyesibini ye-Cosine (there is another one relating to Cosine) (Lesson 1). 
The teachers only translated a few numbers, one, two and three, the rest were used in English. 
Also the few that were translated were used inconsistently throughout the teaching of 
trigonometry. Teachers in this study oscillated between the English word and its isiXhosa 
translation. 
Teacher C used the word uzizobela (draw for us) which is in a RTE form. It is used in daily life 
of the teacher and the pupils but not for scientific or mathematical purposes. But in this case 
the translation was precisely done. It was only used in one lesson. 
Teacher C: So one full Tan graph nantsi (here is the) i-shape yayo, xa uzizobela 
yona yijonge (when you draw it) (Lesson 5). 
In other lessons the teacher used the English word ‘draw’ and not the word’s isiXhosa 
equivalent. Other teachers used different terms for this same activity. Other terms like krwela 
mgca (draw a line), masiploteni (let us plot) and drawisha (draw), were used by other teachers. 
This then implies that there was no consistent use within and across teachers. 
The term ‘concepts’ is repeated in English in the extracts below. Also the word three is not 
translated. Yet such a word has a ready translations equivalent that is used from Foundation 
Phase and even at home. Use of the terms in borrowed form made such use precise yet there 
was lack of consistency in the use of these terms: 
Teacher C:  i-condition yokuqala endibekayo ndine right angle triangle (the first 
condition I put forward is that I have a right angle triangle), nantsi i-triangle yam nje 
(here is my triangle) (Lesson 1). 
Teacher C: Zo i- three ezi- concepts (all the three concepts) are very crucial. (Lesson 
1). 
In the extracts above, key words in the statements remain in English. The teacher is just 
borrowing them as they are except for the prefix. This was common among all the teachers. 
Teacher C: ufuna bani apha, masithi ufumene (what are you looking for, let’s say 
you got) u-Sin x is equal to 0.8222 whatever stuff it is nhe wafuna (then you solved 
for the) i-arch angle le ka Sin (Lesson 4). 
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The word wafuna here is used to depict solving as the focus was in finding the arch angle. 
‘Funa’ is an everyday word used for scientific purposes in this particular case. This is the only 
instance it was used to imply solving. In other occasions ‘funa’ was used to mean want, look 
for and need. While the translation in this case was precise, the teacher exhibited inconsistent 
use of the term.  
 
6.5.1.4 Inconsistencies and imprecise teacher explanations in isiXhosa  
In this section, my interest was on those cases when the terms used were both imprecise and 
used irregularly during teaching. In the extract below, Teacher A was explaining the cosine 
rule: 
Teacher A: And then meaning that kengoku, kusale u- (we are left with) b2 plus c2 
sithathe into zethu (we then take our “things” to the left) to the left hand side nhe. 
(Lesson 3). 
Sithathe into zethu (when we take our things) is not precise. The word ‘into’ (things) is every 
day and informal. Such a term would not be appropriate here especially when the aim is to 
orient students into the esoteric mathematics vocabulary.  It can be interpreted in many ways. 
More mathematical terms could have been used such as terms, or variables or group the like 
terms together.  Teacher A continues in the same lesson using similar language: 
Teacher A: b2 plus c2, sizithathe (we take them) to the left hand side sishiyekelwe 
ngubani (then we are left with), negative 2bc Cos A nhe and then uthatha la (you 
take that) negative 2bc naye simse ngapha ushiyekelwe ngubani ngu- (take it to the 
left and we are left with) Cos A. (Lesson 3). 
Teacher A is explaining the process of taking terms from one side of an equation to the other. 
She uses the everyday language ‘sizithathe’, ‘naye simse’ which is not precise. Terms that 
suggest rearrangement or transposing would be more precise in bringing the idea that is being 
put forward. Suggested terms that came up during interviews were 'make subject of formula' 
or transform the formulae. This helps to integrate mathematical concepts showing connectivity 
in the subject. Teacher A did not use her chosen terms consistently within and across her 
lessons. They were also not evident in other teachers’ language practices during their 
explanations. In the extract below, Teacher A is using a different language: 
Teacher A: Now we want to change u-minus 2bc to the other side, we want to 
transpose u-minus 2bc, sithini? (Lesson 4). 
Teacher A now uses the word ‘transpose’ in English which is more precise than sizithathe that 
she used in other cases. This means that the teacher did not have the right word for transpose 
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which was a key process in this part of the lesson. As a result, an imprecise term was used in 
isiXhosa. The word that Teacher A and Teacher C gave for transpose was 
'ukutshintshiselanisa'. 
Calculate and solve were in some cases used inconsistently and inccurately by the teachers: 
Teacher A: Kuthwa masi calculate-e u-x phayana, bendithe izolo (we are asked to 
solve for x, I told you yesterday) (Lesson 4). 
Teacher A is saying we are asked to calculate x, which has been translated to mean ‘solve for 
x’. The teacher uses ‘solve’ and ‘calculate’ interchangeably. While this was common with 
Teacher A, the word ‘solve’ which she later gave during interviews as ‘sombulula’ in isiXhosa 
was more appropriate. In other lessons, bala was used for calculate and in other instances, 
‘borrowing’ was used. This was also evident in Teacher C and Teacher B’s lessons. Thus there 
was no consistency nor precision in choice of isiXhosa words for these concepts.  
Teacher C: Isiphinto ethi kengoku uba sifunu (this gives us the direction that if we 
are looking for) “h” as the subject of the formula siza cross multiplaya akunjalo (we 
will cross-multiply isn’t it)? (Lesson 1). 
Teacher C is using the phrase ‘subject of formula’ which is more precise. Teacher B used 
‘isolate’ which is not very precise mathematically and Teacher A used ‘transpose’. There is no 
consistency amongst teachers in the use of the term make subject of formula. 
Teacher C: Ekuqhibeleni u (in the end) “h” will be H= c. sin A. Can you see now? 
That represents kanye le value ka (precisely the value of) “h”.  Apha ngoku 
asisabhali “h” si za bhala bani, ngubani u “h” wethu ngoku? Ngu (in this slot we no 
longer write “h” what do we write, what is our “h”now? It is) C. Sin A (Lesson 1). 
The teacher is explaining that ‘h’ is now replaced with its calculated value. Instead of saying 
asisabhali (we will no longer write), the teacher would have used ‘substitute’ to make this more 
mathematical. The language used by Teacher C is in everyday form. Substitution concept is 
one of the major concepts that is a prerequisite at upper secondary school. Thus if teachers are 
cautious in their explanations to make such concepts explicit, understanding during teaching 
and learning would be enhanced. 
Teacher C: So, singathi xa si thetha there is a condition also xa si sebenza nge area 
(so, we can state that there is a condition when we work with the area as well). (Lesson 
1). 
Teacher C uses ‘xa si sebenza nge area’ which is not precise as the teacher intends to say 
calculating or finding area. The word sebenza used here is an everyday term with a general 
meaning ‘working with’ and hence not precise. It does not bring out what the teacher is actually 
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doing, that is, calculating the area. Teacher C, thus, imprecisely and inconstantly used the code 
switched forms of the term ‘calculate’: 
Teacher C: Masiye 3minutes, 3minutes. Ndiyabala ke mna ukuqala ngoku. Nina 
nenzu number 2, nenzu number 2 kuyo yonke le exercise. So, nina nenza anything 
engu number 2 (So you, let me make this easy, we need to hurry up, hurry up, hurry 
up, 3 minutes. Let’s move, 3 minutes, 3 minutes. I am counting the minutes starting 
now. This group you work on number 2 in each exercise. There are three questions; 
your responsibility is to work on number 2 in each). (Lesson 1). 
Teacher C: Xa u bala u zayibalela apha lento (when you calculate, you will calculate) 
using your calculator, isn’t it? Using your calculator. (Lesson 1). 
Teacher C: who’s sharing the same problem Qhayi is calculating, over to you 
Qhayi, bala ithini i-answer yakho (calculate, what is your answer)? (Lesson 4). 
The word bala in the first extract is used to refer to ‘counting’. In the second extract bala is 
used to mean ‘calculate using a calculator’. This is not a precise translation and hence 
inconsistent use of the word. ‘Using a calculator’ was refered to as ‘cofa’ by Teacher B and 
this is more precise. In the third extract bala is used to mean ‘calculate’. There is an inconsistent 
use of bala by Teacher C in his explanations. These extracts were taken from three different 
lessons hence such an inconsistent use was across lessons. While bala was also used by other 
participating teachers, its use was varied.  
Teacher explanation is one of the categories in which code switching was extensively practiced 
(A-45%, B- 38%, C- 42% see Figure 6.2.4 above). Some terms were consistently used and 
precisely borrowed while some were not. Even some everyday terms adopted for mathematical 
purposes were used consistently and in some cases inconsistently. This occurred within 
individual teachers’ lessons and across lessons. In some cases where code switching was 
precise, its use was inconsistent. Results in this section have demonstrated lack of uniformly 
principled use of code switching during teacher explanation. 
 
6.5.2 Teacher questioning and code switching strategies  
All the three teachers used questioning frequently during their teaching (see Figure 6.2.4 
above). It is one of the teaching strategies that teachers employed in all their lessons. In each 
of the subsections below, the focus is on understanding the teacher language practices during 
questioning. This section focusses specifically on code switching consistency and precision 
during questioning. 
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Various questioning techniques were used to achieve teaching and learning objectives during 
trigonometry lessons. In this section, I centered on borrowing and transparent code switching 
strategies and the mathematical terms teachers used during questioning. In some cases key 
terms were borrowed or transparently code switched and in some both forms were use side by 
side in one sentence or conversation. I was interested in the key terms or guiding terms and 
phrases of each question whether they were borrowed or were code switched transparently. As 
is shown below, some isiXhosa terms used during questioning were consistent and precise 
while some were not.   
 
6.5.2.1 Questioning using Borrowing Code Switching  
Teachers in the extracts below asked questions that comprised key terms in borrowed form. 
For all participating teachers in most of these cases, the borrowed term was precise. 
Teacher A: Yeyiphi enye i-value ebesiyinikiwe (which other value were we given)? 
(Lesson 1). 
Teacher A: So izawuthini ke i-ratio? (What is the ratio?) It’s going to be Sin of which 
angle now? (Lesson 1). 
Teacher A: Zeziphi (which) i-triangles that are here? (Lesson 4). 
Teacher A: Ibisithini i-proof yethu yesterday (what was our proof yesterday)?  
(Lesson 4). 
In the first question, the only borrowed word is ‘value’, and this is a key word in this question. 
Teacher A was consistent in using this borrowed version of the word. She used the borrowing 
strategy whenever she was to phrase her questions and did not use the isiXhosa translation of 
the term ‘value’ which is Ixabiso. Other words like ratio, triangle, and proof were also used in 
their borrowed form in the subsequent quotations given above. Note that these were key words 
in these questions. The word izawuthini was also used to frame the question.  
Other important concepts in trigonometry are right-angled triangle and diagonal. Teacher A 
used these phrases in her questions in the borrowed form:  
Teacher A: Now zeziphi i-right angled triangles esinazo phaya eziyi-2 (which ones 
are the two right angled triangles that we have there)? (Lesson 3). 
Teacher A: Kuthwa point E is diagonal to AE, undawoni kengoku u-diagonal AE 
(now where is the diagonal AE)? (Lesson 5). 
Note that the phrase ‘right-angled triangle’ is retained as it is in English. The teacher did not 
use its isiXhosa equivalent which is unxantathu edolo-xande. Teachers felt that such terms 
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were even difficult for children as their isiXhosa was a hybrid one also referred to as township 
isiXhosa. Teacher C added that “my students are not familiar with deep Xhosa which is 
normally spoken in rural areas, they just mix English and Xhosa in their day to day language.” 
This was also noted with other terms like ‘diagonal’ which was used in the borrowed form in 
all lessons by all teachers. Its isiXhosa equivalent translation according to Teacher C is 
‘Isixweso’, and was not used at all in any of these teachers’ lessons. 
Teacher B who code switched less than the other teachers also used borrowing during 
questioning. Words he consistently borrowed include cosine rule, sine rule, deduce, right 
angled triangle, reference and calculate among others. 
Teacher B: I-Cosine rule esizawuyi deducer pha izawuthini (what will be the Cosine 
rule that we are going to deduce), hands up, izawuthini (what will our Cosine rule say) 
i-Cosine rule yethu esizawuyi-deducer phaya? (Lesson 5). 
Teacher B: Now zeziphi i-right angled triangles esinazo phaya eziyi-2 (which ones 
are the two right angled triangles that we have there)? (Lesson 1). 
Teacher B:  U-180 minus 62.82 cofa ecalculatini yakho, kwi-reference sifumana 
bani (use your calculator, what do we get as a reference)? (Lesson 5). 
Teacher B: So izawuba ngubani la-value yala angle? (What will the value of this 
angle be?) (Lesson 2). 
In all the extracts above, guiding terms such as ‘deduce,’ ‘value,’ ‘angle’ and ‘reference’ were 
all in their borrowed forms. Some phrases like ‘cosine rule,’ ‘sine rule’ and ‘angle’ were used 
in borrowed form in all cases. This was so because they are highly mathematical terms first 
encountered in Grade 10 and are not used in everyday life.  
In Teacher C’s questions key terms such as ‘sine rule,’ ‘condition’ and ‘concept’ were all 
borrowed across all his lessons. While ‘sine rule’ is not an everyday term, the word ‘condition’ 
is used in the day to day lives of both the teacher and the students. The term ‘concept’ (ingqiqo 
according to Teacher B) is more technical even though it is used in everyday life. Its isiXhosa 
equivalent is not common especially with students that were part of this study. Each of these 
terms were also used precisely during teaching.  
Teacher C: “What is the second condition that I can use? Sin rule? Ithini i-
condition eyesibini (what is the second condition), that I can able to use ku- (in) Sin 
rule? (Lesson 1). 
Teacher C: Yeyiphi lo concept ndiyi sebenzisayo if i-condition yam iya tshintja 
ngoku ndinikwa two sides and included angle (which concept do I now use if the 
condition changes and I’m given two sides and included angle)? (Lesson 3). 
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I observed that borrowing was commonly used by all teachers during questioning. Even in 
situations where the isiXhosa equivalent was available and was part of everyday vocabulary 
for teachers and students, borrowing was favoured. Reluctant tendencies by teachers to use 
pure isiXhosa terms favouring borrowing during code switching was observed. In the 
interviews, teachers mentioned that their students were not familiar with some of these deep 
isiXhosa terms. As mentioned earlier, their students use ‘township language.’ Teacher B 
mentioned that “my students stay in the townships and are used to mix Xhosa with English 
nyana (a bit). They do not speak pure Xhosa.” This is why teachers would rather borrow than 
use translated forms in isiXhosa. Students in these classrooms that were involved in this study 
are mainly from townships and a few from rural areas.  
6.5.2.2 Questioning using Transparent Code Switching 
Teachers used some code switched terms that were clear, self-evident and familiar to their 
students. These terms were regarded as transparent because they did not conceal the meaning 
nor requirements of the question. A term which Teacher A and other teachers commonly used 
to formulate questions was ‘ngubani’ (which).   
Teacher A: And if you look at the unknown there is only one unknown engubani 
(which is) /AB/ but also there is also another unknown engubani (which is)? (Lesson 
3). 
The word engubani (which is) in this case was used to turn the sentence or explanation in 
English into a question. It appears that teachers’ code switching happened naturally and without 
much strain and thinking. It was precise in that it completed the question correctly and in this 
instance it was consistently used but demonstrates weak mathematical language. There is not 
much mathematical language in the word, it was used here to refer to a mathematical setting. 
How ‘engubani’ was used here categorises it in the expressive domain where weak 
mathematical language is used to refer to a mathematical situation. This was the case with 
‘masifune bani’ (what are we looking for) in the extract below: 
Teacher A: Kuthwe masifune bani thina (what are we asked to look for)? (Lesson 5). 
Teacher A: So singathini ngo-AD (what can we say about AD)? (Lesson 1). 
The two extracts above were transparently done. The language used was everyday and not of 
the complicated or ‘deep rural’ nature. While the second question may be considered as open 
to many answers, it is not precise but transparent.   
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Teacher B used bala in a way that was interpreted to mean calculate, find and solve. Thus while 
such use was transparent, it lacked precision.  In the second extract, the whole question is in 
simple everyday language which makes it transparent. 
Teacher B: Kuthwe masibale bani apha (what are we solving for here)? (Lesson 3). 
Teacher B: So u-AD izawuba ngubani? (What will AD be?) (Lesson 1). 
Use of everyday language encouraged transparency in language use by the teacher. Considering 
Teacher B’s questions, there are instances where questions where transparently translated but 
imprecisely. 
Teacher C in his questions below uses fumana (find) which is transparent. The second extract 
is a literal translation of his first statement in English. The translation is unambiguous. In the 
third extract, Teacher C uses funa to mean solve in the first question and on repeating the 
question funa now means find. While these two uses are transparent the two terms (solve and 
find) are not exactly the same. This presents an inconsistent use of funa for mathematical 
purposes: 
Teacher C: Nithe u-R nifumana bani? (What did you say R is?) (Lesson 3). 
Teacher C: And what is the next solution, yabangubani xa sidlulayo? (Lesson 3). 
Teacher C: Yeyiphi esizawuyifuna kuqala (which one do I solve for first) /C/ 
sizawufuna bani (what are we going to find)? (Lesson 2). 
Transparency in code switching is crucial in making concepts visible and recognisable to 
students. In the above cases, it has been shown that teacher language practices in some cases 
were transparent, precise and consistent while in some cases they were not. 
 
6.5.2.3 Questioning using both Transparent and Borrowing Code Switching 
In this section, consideration is given to situations where teachers demonstrated both 
transparent and borrowing code switching practices in a single question. In each case, my focus 
is on whether the practice was consistent and precise or not. 
Teacher A borrows the term ‘minus’ and transparently code switches simfumene (find) in the 
same sentence. The same is noticeable in the other extracts where hypotenuse, triangle and 
symbols AD, h2 are borrowed together with other transparent terms such as siyibona ngantoni 
(how do we identify), uyintoni (what is) and ulingana nabani (is equal to what) respectively. 
The transparent code switching is precise in all these cases.  
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Teacher A: U-minus 2bc siza kuyenza njani yes (How do we get minus 2bc)? 
(Lesson 4). 
Teacher A: Siyibona ngantoni i-hypotenuse kanene (How do you identify the 
hypotenuse)? (Lesson 4). 
Teacher A: Ok, uyintoni u-AD ku-triangle ADC (What is AD in triangle ADC)? 
(Lesson 3). 
Teacher A: U-h2 plus x2 ulingana nabani (is equal to what)? (Lesson 3). 
In each of these cases, the two code switching strategies are practiced simultaneously in a single 
sentence. This was the same with Teacher B during his teaching. In each of the cases cited 
below, borrowing and transparent code switching are evident in each of the questions asked. 
In the first and second extracts the teacher wants the class to provide the sine rule using the 
information given. Izawuthini i-sin rule is consistent with what the teacher is looking for.  
Teacher B: I want you to deduce the Sine Rule here, izawuthini (what will be the) 
i-Sine Rule? (Lesson 2). 
Teacher B: Izawuthini i-Sine Rule phaya? (What will be the Sine Rule there?) 
(Lesson 2). 
Teacher B:  Yeyiphi enye i-value ebesiyinikiwe (which other value were we given)? 
(Lesson 3). 
Teacher B: What we are saying here, sithi nhe u-BD ulingana nabani no-c Sin A 
nhe, and also sithi u-BD ulingana nabani no- /a Sin C/ so lonto leyo ithetha ukuthini, 
yintoni oyi-deducer kulento (here we’re saying that BD is equal to c Sin A and BD is 
also equal to a Sin C, so what can you deduce from there, what does that mean)? 
(Lesson 2). 
Teacher B poses the question ‘lonto leyo ithetha ukuthini?’ (What does that mean?), which is 
transparent and precise, together with its translated equivalent in the borrowed form ‘yintoni 
oyi-deducer kulento?’ (What can you deduce from there?) The first part does not use the word 
‘deduction’ which clarifies the question further in the second question. However, the borrowed 
word ‘deduce’ may not be as familiar to students as everyday words used in the earlier question. 
Hence Teacher B used these two strategies to compliment each other. 
Teacher C presented questions that contained both borrowed and transparent words. Key 
borrowed words are angle, concept, condition, sides, triangle and isosceles triangle. In the same 
questions isiXhosa words that were used transparently were ngubani (what), tshintja (changes), 
ndinikwa (given) and izobayintoni (what will it be).  
Teacher C: What is the missing angle, ngubani i-angle eniyifumeneyo? (Lesson 3). 
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Teacher C: Yeyiphi lo-concept ndiyi sebenzisayo if i-condition yam i ya tshintja 
ngoku ndinikwa two sides and included angle (which concept do I now use if the 
condition changes and I’m given two sides and included angle)? (Lesson 1). 
Teacher C: Izobayintoni la-triangle (what will that triangle be), what kind of a 
triangle? /Isosceles/ yi-isosceles triangle wonderful (Lesson 2). 
Teacher C: Kuqala zithini (first of all what are the) i-basics ze- (of the) trigonometric 
functions, zithini na (what are the) i-trig functions. (Lesson 5). 
While borrowed terms were more specific to the trigonometry domain, transparent terms were 
all from everyday life and not specific to trigonometry. This practice is repeated in a number 
of cases across Teacher C’s lessons. 
In the extracts above, the teachers are using questions with borrowed and/or transparently code 
switched terms to elicit information from students. All teachers borrowed key words in 
constructing their questions. Kite, diagonal, basics, trigonometric functions, simplify, isosceles 
triangle, angle were words all borrowed by all the teachers. Everyday terms were used 
transparently together with borrowed terms. This was consistently practiced throughout the 
teaching of trigonometry. The meaning of a term, phrase or sentence was not lost when 
borrowing was used thus it provided the precision that was required and consistency.  
 
6.5.2.4 Teacher questioning and missing information  
In situations where the teacher would code switch when symbols were involved, some vital 
information was left out by the teachers in this study. Such information involved defining terms 
or qualifying terms to symbols used in trigonometry. Such information as angle ABC, triangle 
ABC, line BC, angle D, diagonal AB. In some cases it was used while in some omitted. This 
resulted in inconsistent use of symbols or letters standing in for concepts during code switching. 
For example teachers would use prefixes such as u-AC, le-ABC, ka-D, and ku-AB. 
In some of her questions, Teacher A omitted the qualifying or defining words to the symbols 
used. This imprecise use of symbols was consistent across all her lessons. Some examples are 
given below: 
Teacher A: Masijonge kengoku phaya ku-ABD, sizamfumana njani u-BD, sifuna 
u-BD kengoku (let us look at ABD, how can we calculate BD)? (Lesson 1). 
Teacher A: Kuthwa point E is diagonal to AE, undawoni kengoku u- (now where 
is the) diagonal AE (Lesson 5). 
Teacher A: u-AB uyintoni apha ku- (what is AB in relation to) ABE? (Lesson 5). 
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Teacher A: u-AD uyintoni kula-triangle (what is AD in that triangle)? (Lesson 1). 
In the extracts above guiding terms, terms defining given symbols, are missing. For example, 
in the first quote ABD is not specified in the teacher language. ABD can be an arc, circle, 
triangle, cone or an angle among others.  Also it is not stated whether BD is a line or an arc or 
signifying some other quantity. During questioning, teachers’ code switching left out 
accompanying words line angle ABC and would say ABC, or just say PQ instead of line PQ. 
Teachers used words such as la-x, ku- AD, u-CD, to refer to the objects. In trigonometry, angle 
PQR or triangle XYZ stands for the concept and the process as noted by Gray and Tall (1994). 
It is both a value of the size of the angle and noun naming that angle. Thus leaving out these 
key terms such as angle, line, and diagonal during questioning was considered as an 
inconsistent use of language in the classroom. 
Teacher A: if besinofumana u-(if we could find) BE let us find BE kengoku (now) 
uthi if sinofumana u- (she’s saying if we could find) BE, u-BE sizomfumana njani 
u-BE phayana (how are we going to find BE)? (Lesson 5). 
Teacher B: PR izawuba ngubani (will be)? (Lesson 2). 
Teacher B: u-PR uyintoni ku-α phaya /adjacent/ u-PR uyintoni ku- α phaya (what 
is α there)? (Lesson 1). 
As is the case above, PR, BE and α are not explicitly stated as to what they stand for in the 
teacher language. This was because teachers were using diagrams drawn on the chalkboard as 
reference. Hence they would not use ‘line AB,’ or ‘triangle ABD.’ Use of such terms has an 
advantage of giving the listener more clarification on aspects that may not be apparently clear. 
If for example a teacher says find angle PQR, such language assist the student to identify the 
angle quicker on the given diagram. In fact using such qualifying terms makes the language 
transparent. Teacher’s language in this case was not precise, concise and consistent.  
Asking a question in one language and repeating it in another resulted in some teachers leaving 
out part of the information. Teacher C had such a case in one of his questions: 
Teacher C:  Ingaba i-Tan graph inayo, does the Tan graph have amplitude, your 
answer, think a little bit, should I say yes or should I say no. You can’t say yes no, 
or neither; does a Tan graph have an amplitude? (Lesson 5). 
The question in isiXhosa is incomplete. It does not bring out what is really required here. But 
the English part brings out that the question is centred on the amplitude. This will disadvantage 
those students who wait only for the translated version of the question. Inadequate information 
in teacher questions resulting from code switching was observed. 
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6.5.3 Repetition during code switching 
One of the emerging practices that became prevalently evident from all teacher language 
practices was their use of repetition during the teaching process. Throughout the teaching of 
trigonometry, all the three teachers used repetition when asking questions and also when 
explaining concepts. Forms of repetition patterns noted were of the following nature: English 
first then repeating in Xhosa, Xhosa then English, Xhosa, Xhosa and then English, Xhosa, 
English Xhosa, Xhosa, Xhosa and Xhosa. In each of these cases, my interest was on the 
maintenance of meaning when teachers would repeat questions or explanations in a different 
language. I also focused on the consistency and precision of each of the teacher’s utterances 
during code switching.  
 
6.5.3.1 Consistent and precise repetition 
Teachers’ code switching was noted to be either consistent without being precise, or precise 
without being used consistently, or the terms were both precisely and consistently used.  
Teacher B: Can you find the value of A there? Yes sizawuyifumana njani i-value 
ka-A there? (Lesson 2). 
Teacher C: How did you get 66? Umfumene njani u-66? (Lesson 2). 
Teacher A: What have you done in order to get 3? Wenze ntoni ukuze ufumane u-
3? (what did you do to get 3?) (Lesson 3). 
Teacher A: Then you find the angle kengoku using zonke eza-values ungakhange 
uzi-roundishe (Find all the values of the angles before rounding them off). (Lesson 5). 
The teachers quoted in the extracts above used the English to isiXhosa form of repetition. The 
key words in these questions are ‘find’ and ‘value.’ The word ‘find’ was precisely and 
consistently translated to isiXhosa as fumana in both questions during repetition. But the word 
‘value’ is borrowed using i-value or eza-values. Fumana is used more often in daily life 
referring to various acts that involves finding, looking for something, to uncover or obtain. It 
is also commonly used in early primary school education. Conversely, the word ‘value’ is not 
as commonly used as to the word ‘find’ though it is used as well in everyday life. This explains 
why teachers in this study consistently repeated a borrowed version of the term ‘value,’ that is, 
i-value, eza-values, la-value in all cases. On the other hand fumana has two English equivalents 
according to statements above, which are ‘find’ and ‘get.’ Borrowing was consistently done by 
all the three teachers as they repeat information. 
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For Teacher C, key mathematical words were borrowed and the meanings of these terms were 
maintained. The three key words are all being borrowed using the prefixes only (LWB) as in 
the first extract below:  
Teacher C: So apha apha kwezi (here with these) triangles we do not use i-trig ratio, 
can you see apha sisebenzisa ntoni i-Cos (here what do we use, Cosine?) (Lesson 2). 
Teacher C: Then I’ve been given an angle and aku specifaywanga (it has not been 
specified), akuthwanga phaya (it has not been indicated there that), an included angle, 
kuthwe (it states) two sides and an angle. (Lesson 1). 
In the second extract above, Teacher C repeats information during explanation using a TLT 
phrase aku specifaywanga (not specified) and repeats it with the RTE term akuthwanga (not 
indicated). The terms specify (to identify clearly and definitely) and indicate (to point out) are 
used interchangeably by Teacher C. 
 
6.5.3.2 Inconsistent and imprecise repetition  
In this section I focus on scenarios where teacher language used to repeat information was 
inconsistent, imprecise or both.  
Teacher B: what we want was the relationship between AC and these two values 
that we are given, can you see that? U-AC uyintoni phaya (what is AC there)? 
(Lesson 1). 
Teacher A: What is the relationship of BC to C, the relationship of BC to C? 
Uyintoni u-BC to C? (What is BC to C?) (Lesson 1). 
Teacher A: AD, u-AD u-opposite to what, yintoni u-AD? (What is AD?) (Lesson 1). 
Teachers were repeating statements in isiXhosa leaving out the key words. For Teacher B the 
key word in the extract above was ‘relationship’. In isiXhosa he just asked for AC yet in English 
the teacher used the term relationship. For Teacher A, the word ‘relation’ is inadequately 
represented in isiXhosa for connecting BC and C. In the third extract above, the word ‘opposite’ 
which is a guiding term has been omitted in isiXhosa. The isiXhosa version is now open to a 
number of interpretations and solutions. Thus there is lack of precision in the translation. This 
could be because the teachers do not have ready translations for these key words such as 
‘relationship’ and ‘opposite’ which are crucial in these questions. Also such words are not 
commonly used in lower primary school grades. 
Teacher B’s three statements given below show how he repeated in isiXhosa with the intent of 
elaborating. The teacher is explaining and using the meaning of the term ‘isolate’:  
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Teacher B: How do you solve, besithe senza njani kanene? Apha sifuna u-AD abe 
yedwa nhe? (By the way how did we say we do this? Here we want AD to be alone 
right?) (Lesson 1). 
Teacher B: Isolate AD, samshiya njani u-AD abe yedwa phayana (how do we isolate 
AD)? (Lesson 1). 
Teacher B: You need to isolate u-C nhe, la-AC funeka abeyedwa (we want to isolate 
AC) (Lesson 1). 
The use of an everyday phrase abe yedwa for ‘isolate’ is consistent in isiXhosa here though a 
more mathematically precise term could have been used; for example, make the subject of 
formula or transposing the formula. The use of standard terms that are widely used in 
mathematics will help students become competent participants of the wider mathematics 
community. Teachers’ consistent and precise use mathematical terms will prepare students for 
future and more demanding correct use of mathematical terms during and after high school. 
Teachers found such phrases which are more mathematical and esoteric in nature, not easy to 
translate into isiXhosa. Hence the prevalence of borrowing by all participating teachers in this 
study. In the classroom,  
The teacher has the responsibility for building contextual foundations for the future 
learning of the students, and for creating continuity in the educational activities that the 
students engage in. (Mercer, 1995, p. 83).  
The teacher’s use of his or her localised terms will only serve temporary and very short term 
purposes and inadequately prepare students for lifelong meaningful participation in 
mathematics related activities and forums.  
Teacher B: So u-AD izawuba ngubani? (What will it be), what will be the value of 
AD there? (Lesson 1). 
Here there is repetition from isiXhosa to English. In the isiXhosa statement, the word ‘value’ 
is not included as is the case in English. Note also that the word ‘value’ is referred to as i-value 
in many cases when teacher code switches. This could be the reason why the teacher has 
omitted it in isiXhosa. The question in English is more amplified and exact than in its isiXhosa 
equivalent. This then provides a more accurate question in English: 
Teacher B: How do you find the angle in the fourth quadrant, sayifumana njani 
(how do we find it)? How do we express the angles in the fourth quadrant? (Lesson 
1). 
Teacher B uses the English – Xhosa - English form of repetition. The isiXhosa translation 
leaves out the phrase ‘fourth quadrant.’ This again could be attributed to lack of isiXhosa 
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equivalent for ‘quadrant’ and the teacher assuming it would not be necessary to repeat that 
phrase. But repeating it in the third statement implies strongly that the teacher did not use it 
because it does not have an IsiXhosa immediate translation. Teacher uses ‘fourth quadrant’ 
again showing how important the phrase is to his question. Again in the third statement, the 
teacher uses the word ‘express,’ which is not the same as ‘find.’ Hence while there is 
consistency from first to second statement, there is neither consistency nor precision in the third 
statement. 
Teacher C: Now what has changed is that we no long write on our lines all of the 
x-axis, asibhali ngoku (we do not write) u 1, 2, 3 (Lesson 5). 
Teacher C is repeating the same information in isiXhosa in a summarised manner. Such 
practice disadvantages those students who ‘tune out,’ they will miss the more elaborate part 
which is in English.  
Teacher A: U-AD u-opposite to what, yintoni (what is) u-AD? (Lesson 1). 
Teacher C: Let’s talk about your answers, PQR what is your missing angle, 
ibingubani i-angle yenu? (Lesson 3). 
The teachers’ repetition left out some information. Key guiding words ‘opposite’ and ‘missing’ 
are lacking in isiXhosa. The translation tries to compress information supplied in English 
resulting in lack of precision. This is an assumption that pupils will link with the English 
version of the question. The problem could be with those students who ‘tune-out’ or switch-
off and wait for the isiXhosa translation. Research has shown that one of the major 
disadvantages of code switching during teaching is its leading to students tuning out their 
weaker language and wait for the information in their stronger language (Lemberger, 1997; 
Reyes & Kleyn, 2010; Van de Walt & Mabule, 2001). The chances are high for such students 
to miss crucial information resulting in misinterpretation of the question and hence struggling 
to solve it. The question posed above by Teacher C is more explicit in English that in isiXhosa. 
The reduction of ideas in isiXhosa translation might cause problem associated with 
misinterpreting the question as a result of student tune-out. This is therefore an inconsistency 
in teacher code switching resulting from the teacher leaving out some information in the 
translated version. 
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6.5.4 Redundancies 
Redundancy in teachers’ classroom language was observed. Redundancy was considered in 
this study as any duplication or restatement of lesson information by the teacher with the 
intention of increasing clarity, transparency and conception of mathematics ideas during 
teaching. During interviews, teachers reiterated the need for teachers to help students hear a 
word several times for it to have a long lasting impression in their minds. Teacher B said “I use 
repetition to help students understand important aspects of the lesson, I also use various words 
that may be similar to the earlier ones.” Teachers who participated in this study often used 
redundancies for clarification of concepts, expansion of ideas, simplifying and elaboration of 
concepts. 
 
6.5.4.1 Clarification 
Teachers used redundancy to clarify information or concepts that they had stated earlier. In the 
extracts below, teachers clarified earlier stated statements through code switching. Teacher B’s 
first extract below illustrates how the teacher clarifies his earlier question ‘So sizawuthini 
phaya? He goes on to repeat the same question but with more clarity when he said ‘sichaze 
intoni i-Sin rule?’ Initially he only said ‘phaya’ and now he is more elaborate and clarifies that 
he requires the sine rule:  
Teacher B: So sawuthini phaya (what are we going to say there) AB, sichaze intoni 
i-Sin rule (tell us the Sin rule), so izawuthini ke (so what are we going to say)? (Lesson 
3). 
 Teacher B: It means let’s isolate Cos D, ashiyeke yedwa u-Cos D kwelacala 
akunjalo (leave Cos D by itself on the other side right), so zonke (all the) i-values 
mazihamabe ziwele akunjalo (must go to the other side right) (Lesson 5). 
Clarification is demonstrated in Teacher B’s second extract where the intention is to make cos 
D the subject of the formula. He uses ‘ashiyeke yedwa’ and goes on further to say that all the 
other values must go to the other side (i-values mazihamabe ziwele). During the process of 
making these clarifications, for Teacher B, meaning of the original question or concept was not 
lost. It was actually elaborated. 
Teacher C also uses clarification to provide ample opportunities for students to make sense of 
what he was asking for. His first statement which says ‘I’m given two sides’ is clarified in the 
other two isiXhosa statements that followed.  
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Teacher C: Nantsi triangle yam nje (here is my triangle) [the teacher draws the 
triangle], I’m given two sides; ndinikwe eli side, neli side (I’ve been given this side 
and this side). (Lesson 1). 
In the extract below, Teacher C used two phrases in isiXhosa, aku specifaywanga (it has not 
been specified) and akuthwanga phaya (it has not been indicated there that), to make the 
clarification. In his statement, the phrase ‘that which has not been specified’ implies ‘that which 
has not been indicated, spelt out or listed.’ The teacher then pointed to the details which were 
specified, which are the two sides and an included angle. Redundantly repeating information 
in this case was meant to elaborate concepts. 
Teacher C: Then I’ve been given an angle and aku specifaywanga (it has not been 
specified), akuthwanga phaya (it has not been indicated there that), an included angle, 
kuthwe (it states) two sides and an angle. (Lesson 1). 
 
In the extract below Teacher A asks a question about the diagram which she had provided on 
the chalkboard. The question is redundantly repeated in isiXhosa directing students to the 
diagram. The teacher’s intention was to help students identify correctly that which was given 
on the diagram before using that information. This was done to make the students think more 
carefully about the diagram given. In the process of clarifying, it allows more time for students 
to digest the information and formulate their responses: 
Teacher A: what figure is this one, yintoni igama lala- (what is the name of that) 
diagram, yijonge la- (look at that) diagram, that forms a what? (Lesson 3). 
Redundancy was done through code switching for clarification purposes. While LWB and TLT 
code switching are used by all the teachers consistently in this process, transparent code 
switching is also evident.    
  
6.5.4.2 Simplification 
Teachers used redundancies to simplify concepts previously stated in English. An example is 
Teacher A’s statement below when she asked the student to make the diagram bigger. In the 
question where they wanted to find the value of line ED, the teacher’s statements indicates that 
what is required is the value of ED:  
Teacher A: Ume apho njalo, incinci nale trapezium khawuyenze nkulwanyana 
(your trapezium is quite small, can you make it a little bit bigger and stand there) 
(Lesson 5). 
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 Teacher A: Calculate ED nanku u-ED (there’s ED) u-ED uthini u-ED, u-ED is 
equal to…? (Lesson 1). 
Teacher A: Ok minus mhh akhonto izotshintsha (nothing will change) only i-sign 
izothsintsha the answer will be the same nhe (Lesson 4). 
The teacher points to one aspect that will change while all else will remain, and that simplifies 
the situation making it easier to understand. 
Teacher B used the isiXhosa translation to simplify what he had said earlier. The term 
‘abeyedwa’ (be alone) is a transparent term which is used in everyday life of the students and 
its everyday meaning is not at variance with its mathematical meaning. In the second extract, 
the teacher uses samshiya (to leave) which actually simplifies and elaborates the question. 
Teacher B: You need to isolate u-C nhe, la-AC funeka abeyedwa (we want to isolate 
AC) (Lesson 1). 
Teacher B: Isolate AD, samshiya njani u-AD abe yedwa phayana (how do we isolate 
AD)? (Lesson 1). 
While redundancy code switching for simplifying was not prevalent with Teacher C, it was 
significantly used consistently and precisely by the other two teachers during their teaching.  
 
6.5.4.3 Expansion of ideas 
Redundancy code switching was used to elaborate concepts using isiXhosa. The redundancies 
here involved teacher language being employed to expand an idea either first given in isiXhosa 
then in English or vice-versa. Teacher A in the extract below required a student to draw a 
straight line and she ends by saying ‘engekho goso’ meaning ‘that is not bent or crooked.’ That 
last part is already implied when she said straight line. This was done to expand and probably 
clarify the idea of straight line. 
Teacher A: ok uye ku-E krwela umgca (draw a line from B to E) a straight line 
engekho goso (that is not crooked) (Lesson 5). 
Teacher A: so angle B is an included angle can you see. AB and BC are, pha 
phakathi kwazo kukho i-angle siyayibona, also nantsi siyayibona. Sinkwe bani (what 
have we been given) u-AC nabani (and which one) no-BC phakathi kwazo sinantoni 
sino (in between them we have) b siyabona sonke or else you will be given the three 
sides. (Lesson 3). 
In the second extract above, Teacher A is helping students to identify the angle in question. 
And this angle is between two lines. This was a lesson on the application of the cosine rule. 
After stating that a given angle is an included angle, the other aspects that Teacher A went on 
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to identify and explain were redundant. The teacher was just expanding on what she had already 
explained. Such an expansion was necessary to cater for students of various capabilities 
especially if they miss the teacher’s earlier explanations. 
In the extract below, Teacher A gave a cautionary statement in isiXhosa that the question has 
not yet been solved and goes on to ask what the question is. The teacher is trying to make it 
clear that whatever process that they have done up to that point, the question has not yet been 
fully addressed. Such redundant use is to curb situations where students do not answer 
questions completely. The language used is consistent:  
Teacher A: asikayifumani i-question, ithini i-question, ifuna bani u-x nhe (we still 
haven’t answered the question, what is the question, solve for x right). (Lesson 4). 
Teacher A: Now we want to change u-minus 2bc to the other side, we want to 
transpose u-minus 2bc. (Lesson 4). 
While not much isiXhosa was used in the extract above except for borrowing using the prefix, 
redundancy was used to expand the idea in the question. In this case Teacher A is talking about 
rearranging the equation and she elaborates by using a synonym, transpose. 
Teacher B used redundancy by expansion during his code switching. Teacher B’s second 
statement in English expands his question in isiXhosa. He wants them to identify the triangles 
by naming them and that is made clearer in the English expanded form. 
Teacher B: Zeziphi kanene i-(remind me which ones are the) right angled triangles, 
name them hands up, name those right angled triangles that you see here. (Lesson 
1). 
Teacher B: Now what is AD there, from that statement there what is AD? Sin D is 
equal to AD over C, u-AD izawuba ngubani (what will it be)? You solve for AD, 
what is AD? How do you solve, besithe senza njani kanene, apha sifuna u-AD abe 
yedwa nhe? (Lesson 1). 
In the second extract above, the teacher first asks in isiXhosa ‘u-AD izawuba ngubani?’ (What 
will AD be?), and he goes further to inform the students how to solve for AD. This form of 
redundancy expands and makes the question more elaborate. The teacher expands further and 
says ‘we want AD to be the subject of the formula, or to be isolated.’ In this part the teacher is 
trying to make the question as elaborate and clear as possible. 
Teacher C did not use this form of redundancy in his lessons. For Teacher A and Teacher B, 
the use of code switching for expansion of questions and other mathematical ideas was 
consistent. 
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6.5.5 Planning for code switching 
Planning is an indispensable part of teaching, during which teachers make decisions about 
various aspects of instruction including language, that ultimately shape the learners’ classroom 
experiences and opportunities to learn. A teacher is the most important classroom role model 
for patterning, modeling and developing a student’s mathematical language.  All participating 
teachers in this study indicated that they did not plan for code switching. While planning 
generally refers to the time teachers invest in preparing and designing classroom experiences 
and activities for their students, teachers in this study mentioned that they do not do so for code 
switching. Teachers agreed to the usefulness of planning for all classroom activities and 
experiences, yet to them code switching is something that happens spontaneously, 
unpremeditated and impetuously. This was revealed from their responses during interviews. 
Researcher: So, when you plan for your classes, do you also plan for code 
switching? 
Teacher A: Mh-h, no, when I do my planning, I don’t even write, I don’t even use 
IsiXhosa when I’m doing my planning. I just err code switch when I’m teaching, when 
I see that it is necessary to do code switching and then I just do code switching. 
Otherwise in my planning I don’t even plan  
Researcher: Where do you get the Xhosa vocabulary that you use in class? Do you 
plan for code switching? 
Teacher B: No no, it just comes out as I talk, because I speak isiXhosa, that is my 
language, isiXhosa is my home language so it just comes out you know. Whenever I 
prepare, my preparation is only done in English you know, it [home language] just 
comes out whenever there is that certain learner that does not understand something, 
and then I can try and explain in isiXhosa.  
Researcher: Do you prepare for code switching? 
Teacher C: Code switching yho, I don’t do plan because sometimes it happens 
automatically, on its own. For example, when you see the mood of the children, like 
the one that I did today, where I just sang something… So you don’t plan that I’m gonna 
make this thing but sometimes for making an emphasis you can plan around and say 
that I’m gonna make emphasis and my emphasis will be in relation to what they know 
then I can explain to you, it becomes part. Sometimes you don’t plan it, you just come 
to school. 
Researcher: Where do you get this vocabulary from because you say you don’t 
have any book or any material? 
Teacher C: No, you make your own, you modify things that will suit you. Sometimes 
it’s a question of making jokes wherever you want to. But sometimes it makes sense to 
them because you can come up with an angle that is better known to a community. But 
once it becomes known, you use a little bit of that word and then you transfer it to the 
correct terminology of what it actually is all about. And also it works when you have 
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relations and you mix with different teachers in workshops and so on. You find that 
even though I might not change myself totally but I can learn something different from 
somebody else who uses it. (Interview 1). 
Teachers’ responses suggested that they assume that one does not need to plan to use a language 
that is one’s mother tongue. This questions the assumption that teachers need to plan only when 
teaching in English probably because one is using an unfamiliar language. Another assumption 
that these teachers seem to have is that since they know the mathematics register in English, it 
will not be difficult for them to use their home language during teaching. Research has shown 
that such a notion is not always true (Khisty, 1995). 
Teachers used their impromptu judgements as to when and how they code switch. No prior 
thinking was deemed necessary by all the teachers. Antony & Walshaw (2009, p. 151) explain 
that “effective teachers plan mathematics learning experiences that allow students to build on 
their existing proficiencies, interest, and experiences.” Participating teachers agreed that they 
do not plan for what kind of home language experiences they wish their classes to be exposed 
to during teaching. This lack of planning explains the inconsistencies and imprecise use of 
pupils’ home language surfacing in this study. 
The lack of planning aligns with the lack of teaching materials in isiXhosa that can be used 
during teaching. All the teachers acknowledged the lack of any material in isiXhosa that would 
be used to support and plan for code switching. They also point out the unavailability of 
materials in isiXhosa that pupils can also access and refer to when working on their own. The 
lack of materials together with lack of planning explains the lack of transparency in code 
switching and the prevalence of borrowed terms (LWB). 
The Department of Education insists on planning before teaching (DBE CAPS, 2011). 
Teachers plan for the materials to be used; the methods; quality and quantity of work to be 
given and when teaching. While the DBE allows classroom code switching, it is silent on how 
it is supposed to be done, when and how often, among other things. In other words there is 
inadequate teacher support from the DBE on how to fruitfully and meaningfully use the home 
language during teaching. Teachers are left to make their own moment by moment decisions 
about code switching. Also considering that most of these teachers were not trained to teach in 
indigenous languages, their planning thus focuses on the use of English. Document analysis 
(see Section 6.3) revealed that all the materials available to teachers to help them prepare for 
teaching and to use during teaching were in English only. This is so because all the schools 
chosen for this study had English as their LOLT.   
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6.5.5.1 Need for planning 
The need for planning was inferred from some of the teachers’ responses during interviews and 
from their practices during teaching. Teacher C’s responses showed the need for planning:  
Researcher: What is quadrilateral in isiXhosa? 
Teacher C: Yho! 
Researcher: I heard this word ummmm, which in English we translate to four-
sided, is it umacala … 
Teacher C: Amacala mane (four-sided)  
Researcher: What do you think of such a word? 
Teacher C: Amacala amane (Interview 1). 
When asked what a quadrilateral is, his first response ‘Yho!’ was that of surprise. After I 
suggested to him a term I got from other discussions he then started conversing on this aspect. 
The teacher's reaction points to the need to prepare for code switching. Spontaneous use of 
code switching encourages borrowing code switching strategies or use of other terms which 
are not transparent. Another scenario is when we were discussing about the equivalency of the 
word calculate and the related concepts: 
Researcher: What will be the Xhosa word for calculate? 
Teacher C: Yho!  
Researcher:  What about Bala?  
Teacher C: Bala, ja because pha kwa- A no-1 (Teacher Abe in Grade 1 or 3), when you 
say calculate, they know children ‘bala’ you know, calculate ‘bala.’ (Interview 1). 
Again the teacher's reaction here, ‘yho,’ shows how he was caught unware that the term bala 
is an everyday term which he also used in some of his lessons. This points further to the dire 
need for planning for code switching. Terms are there and if teachers do not think about them 
prior to the lesson, they will end up using imprecise equivalence or just borrowing which will 
not benefit the students. Such planning will need appropriate support. These teachers indicated 
that they had not been trained how to use isiXhosa in teaching Mathematics. It is left to the 
discretion of an individual teacher as to when, where and how to code switch in the classroom. 
Researcher: I have these three; adjacent, opposite and hypotenuse, what are the 
Xhosa words for these concepts?  
Teacher C: Ok, what I will do is that, if you can give me this copy and then I will try to 
write later for you.  I like to give homework to abantwana (the children) but I must 
check ‘adjacent’  
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Researcher: Do we normally use their isiXhosa equivalent? 
Teacher C: Mhh we don’t, but I think they are possible, let me take this through to 
check, adjacent and opposite, I don’t think hypotenuse. No, I will find for you don’t 
worry. I can actually try to find out. When I speak also to other teachers, asking them 
so that I can be able to answer everything. So what they think would be a Xhosa word 
for this one [opposite and adjacent], I’ll find it for you. (Interview 1). 
The teacher could not provide impromptu translations for these terms; he asked for more time 
to research and to give me the translated terms later. He even said he would consult with 
colleagues to find out the isiXhosa translations of the words ‘adjacent,’ ‘opposite’ and 
‘hypotenuse.’ This shows how much teachers need to consider preparing for code switching. 
They should allow time to think about these terms and come up with clear appropriate terms in 
the students’ first language that they will use in their classrooms. 
Conversations with Teacher A reiterated the need for prior planning if code switching is to be 
done consistently and transparently:  
Researcher: Here you are talking of height and base of the same triangle, do we 
have words also in isiXhosa for height, and for a base? 
Teacher A: Yes a height is ‘ubude’ and then ‘ububanzi’ base is ‘ububanzi.’  
Researcher: Ok, and width, what would be width? 
Teacher A: Mhh ‘ubude’ ‘ububanzi’ yho hayi (eish no). But there is a term for width. 
(Interview 1). 
Note that in this section the teacher is trying to give IsiXhosa names for height, base and width. 
She is struggling to find the term for width and is using the same term as base. What this 
suggests is the need for teachers to think carefully about the isiXhosa terms they will need to 
use during the lesson. The teacher earlier agreed that she does not plan at all for code switching. 
This scenario shows the extent of the need to plan. Lack of planning will result in situations as 
the above where a teacher either confuses terms or uses a wrong term altogether. In the section 
below, Teacher A was asked about drawing and sketching and she had this to say:  
Researcher: Oh so ukuzoba is to draw? 
Teacher A: Yes it’s to draw. 
Researcher: What about to sketch? 
Teacher A: Also it’s the same thing yes. To draw and sketch we are using the same 
word, go and sketch or draw you know, draw a diagram, and sketch this you know. I’m 
sure it’s about you know, when sketching I think when sketching, if you are talking 
about sketching you don’t concentrate much on scale you know, but when drawing, it’s 
strictly, if it’s two centimetres no estimation, it’s two centimetres you know when you 
are talking in that sense. 
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Researcher: Ok I get it, so but in isiXhosa you just use ukuzoba? 
Teacher A: Ukuzoba yes. 
Researcher: Ok for both, whether you are drawing or you are sketching.  
Teacher A: Yes. 
Researcher: Then you also used ngubani ozawusi drawishela. 
Teacher A: Yes meaning who is going to come and draw for us? (Interview 1) 
The above shows how lack of planning causes inconsistencies and impreciseness in teacher 
language choices in the classroom. The teacher is unable to distinguish between draw and 
sketch in local language though she is able to do so in English. As far as Teacher A is 
concerned, drawing and sketching can be used interchangeably when code switching during 
teaching even though she acknowledges that in English the two terms are not the same. In this 
case isiXhosa used by the teacher has demonstrated the lack of capacity to express fine 
distinctions between similar terms in mathematics. The teacher also uses the transliteration 
form of borrowing in the same episode. There was inconsistency in use of the code switched 
forms of the term ‘draw’ and lack of precision during this process of its translation. The teacher 
is aware of the distinction between the two but she is not bringing it out in isiXhosa which is 
why planning will greatly help in this regard. 
Livers & Bay-Williams (2014) advise teachers of mathematics to “analyse vocabulary and 
decide which words or phrases are better taught while students are engaged in doing the math, 
and which words might be better saved until students have explored the math” (p. 154). This 
will require planning on which words to use, when and how during teaching. The planning 
involves thinking about how often and to what extent students commonly use particular words 
especially those words that have an everyday meaning and a scientific or mathematical 
meaning. Many mathematical terms that are used in everyday language have distinct meanings 
when used for mathematical purposes. This will help the teacher to clarify any misconception 
that arises as a result of confusing the everyday meaning and the mathematical one. 
 
6.5.6 Borrowing Code Switching strategies (BCS)  
Code switching patterns that emanated from teachers’ language practices were categorised into 
borrowing code switching strategy (BCS) and the transparent code switching strategies (TCS). 
Borrowing code switching was where a teacher borrows from the English language either by 
retaining the English spelling or by adapting the phonology of the borrowing language (Baker, 
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2011; Gauton, Taljard and De Schryver, 2003). For more detailed discussion of these strategies, 
refer to Chapter 3. Two forms of borrowing code switching, transliteration (TLT) and loan 
word borrowing (LWB), were noted. Data was analysed qualitatively for teacher code 
switching strategies that emerged during the quantitative analysis process. The analysis at this 
stage was focussed on precision and consistencies/inconsistencies of code switched terms 
across these emerging teacher practices.  
 
6.5.6.1 Transliteration (TLT) 
Teachers’ nativisation of existing English language mathematical terms (Farrugia, 2006) that 
involved giving an IsiXhosa spelling and pronunciation to English terms (Barton, Fairhall and 
Trinick, 1995) is referred to as transliteration. This was widely practiced by Teacher A and 
Teacher B. As explained by Gauton et al. (2003), transliteration involves adapting the 
phonological structure of the loan word to the sound system of the borrowing language (Gauton 
et al., 2003). The teachers in this study used this form of borrowing significantly during their 
teaching (see Section 6.3, Tables 6.1 to 6.4 and Figures 6.13 to 6.16).  
The transliteration process by Teacher A and Teacher B transposed words from English to 
isiXhosa. Some words Teacher A used in a transliterated form were words she also used in 
other instances in their translated form. Examples include calculate kuthwa masi calculate-e u-
x. In other instances she used bala for calculate. Thus three forms of one term were used, that 
is, the English form, the transliterated form and the translated form. For Teacher A, all the three 
forms were used in one lesson in some cases.   
Teacher A: AD then siya-cross multiplyer (we cross multiply) AD Sin 500 is equal 
to 12. (Lesson 1). 
Teacher A: Kuba besikade si-calculator (we’ve been calculating the) i-sides, si-
calculator i-sides but now kengoku sizawu- (now we are going to) calculator i-
angles. (Lesson 5). 
Teacher A: So sa-remover i-brackets zethu (we removed our brackets) h2 plus a2 
this is the product, and then sa-group-isha (we grouped) a2 plus h2 plus x2 minus 
2ax nhe. (Lesson 3). 
Teacher A: Ok again so it means sim-provile that err c2 is equal to a2 plus b2 minus 
2ab Cos C. So u-x wethu sim-provile uba u- (we have proved that) then sa-rearrager 
(we arranged). (Lesson 3). 
Teacher A: Njoba nje uzo- (since you will) drawer i-triangle yakho nje, (Lesson 3). 
Teacher A: Ubu solva la-c unikwe bani u-63 no-58 if siyi-rounder (you were solving 
for c, you are given 63 and 58, if we round off) (Lesson 4). 
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Teacher A: Kuthwa masi calculate-e u-x phayana, bendithe izolo (we are asked to 
solve for x, I told you yesterday). (Lesson 4). 
The other example is multiply AD then siya-cross multiplyer. In this case the activity was not 
ordinary multiplication but involved the concept of cross-multiplication hence the teacher 
chose to use the transliterated form. While such use of terms was precise, it was not consistent 
both within lessons and across lessons. 
With most of the transliterated words in the extracts above, Teacher A preferred to use this 
form of code switching. This suggests she did not have the translated forms of these words 
immediately. In the interviews she concurred that it was not easy to quickly come up with 
isiXhosa translations of some terms even though they were part of her everyday vocabulary. 
Such terms include ‘solve’ (ubu solva la-c), ‘group’ (sa-group-isha), ‘remove’ (sa-remover) 
and ‘prove’ (sim-provile) which she used in her lessons. Use of transliterated terms is common 
in everyday communication among urban and township South Africans (Gauton, Taljard and 
De Schryver, 2003; Ndhlovu, 2014), and this includes students and teachers outside the 
classroom. 
Transliteration was commonly practised by Teacher B during teaching. Some of the 
transliterated words observed across all the five lessons Teacher B taught included verbs, some 
are processes and some are operations (subtract, add, multiply, square, prove, deduce, identify, 
simplify, round-off, substitute, relate). 
Some transliterated terms are taken from purely mathematical domains and are thus esoteric in 
nature. These include: squaring, deducing, substituting and rounding off to some degree of 
accuracy. 
Teacher B: Si-squarishe i-first terms nhe yaba ngubani (first square the first term, 
and what is it)? (Lesson 4). 
Teacher B: a binomial masi- (lets us) squarishe nantsi (square this) i-binomial 
(Lesson 4). 
The word ‘square’ represents a number of concepts in mathematics (a number, a geometric 
shape, a process). Now when the teacher uses the term such as si-squarishe, this presented an 
advantage of suggesting to the student that interest is in the process and not the other constructs 
of the word. Hence in such situation, transliteration switching presented benefits to students.  
The word ‘deduce’ was used in varous forms by Teacher B as shown below (esizoyi-deducer, 
sesiyi-deduci-le, si-deducer). In all these instances, the term was used consistently in 
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transliterated form. ‘Deduce’ is an everyday day term that is assuming a highly mathematical 
meaning in these situations. It suggests extrapolation, inference and making conjectures in 
trigonometry. 
Teacher B: it means i-Cosine rule yethu esizoyi-deducer izoqala ngabani ke (the 
Cosine rule that we are going to deduce, what will it start with)? Uzawuyi deducer 
ibenjani i-Cosine rule (what will your Cosine rule look like)? (Lesson 5). 
Teacher B: i-Cosine rule esizawuyi deducer pha izawuthini (what will be the Cosine 
rule that we are going to deduce), hands up, izawuthini (what will our Cosine rule say) 
i-Cosine rule yethu esizawuyi-deducer phaya? (Lesson 5). 
Teacher B:   Si-deducer ntoni (what do we deduce), i-Sin rule. si- (to) deduce i-Sin 
Rule from this triangle. (Lesson 3). 
Teacher B: And then here we want to find u-AB so nantsi i-Sin rule sesiyi-deduci-
le nhe (so here is the Sin rule we have already deduced it) (Lesson 3). 
Teacher B: So u-substitutile nhe (you have substituted) (Lesson 5). 
Teacher B: 63 nhe ani roundishi nhe (we do not round off) (Lesson 5). 
The other terms transliterated in the above extracts are ‘substitute’ (u-substitutile) and 
‘rounding off’ (ani roundishi). These are processes common in mathematics. The terms are 
everyday but are assuming mathematical meanings. These two were not used frequently during 
teaching and there was no consistency in use across lessons. Teacher B used some transliterated 
terms that are operations commonly done in mathematics such as subtract, add and multiply: 
Teacher B: U-2 akahlukani pha, akanokwahlukana ngoba siphinde siyom-
subtractor phaya (we can’t separate 2 from there (Cos…) and then go back and subtract 
it from there) (Lesson 5). 
Teacher B: Uyabona ngoku asikwazi uyo addisha ngapha (can you see that we cannot 
go add that side) (Lesson 5). 
Teacher B:  Siya-multiplyer kengoku (we multiply) (Lesson 1). 
Two of the concepts transliterated above, ‘add’ (addisha) and ‘subtract’ (siyom-subtractor), 
were used by Teacher B elsewhere in translated forms. Teacher B inconsistently used these 
words in three different forms: English; transliterated and the isiXhosa forms. While there was 
precision in their use, such benefits might be outweighed by the cognitive burden it presents to 
the listener. This is deemed so because these terms have more than one meaning in everyday 
life and for mathematical purposes. I regarded this practice of adding some more ways of 
naming the same concept as posing additional challenges to an already struggling listener. This 
is argued as such in line with the knowledge that, ultimately, learners would need to be assisted 
to learn these concepts in English which is the chosen LOLT. 
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The terms ‘relate’ (u-relata), ‘involve’ (i-involva), ‘simplify’ (ni-simplifaya) and ‘identify’ (sa-
identifya) are everyday words that have ready translated equivalents. Teacher B chose to 
consistently use their transliteration form of borrowing in all his lessons: 
Teacher B: I’m asking to you u-AB u-relata njani na (how do they relate) no thither 
okanye nala angle, u-AB u-relata njani na nala (how does it relate with that) angle 
in that triangle, how do they relate. Okanye (or) u-BC u-relata njani na nala angle? 
(Lesson 4). 
Teacher B: So i-Cosine i-involva ntoni (What does cosine involve?) (Lesson 4). 
Teacher B:  Kutheni ni-simplifaya nje ngoku (Why are you simplifying now)? 
(Lesson 1).   
Teacher B:  Usakhumbula uba besiyenze njani nhe, siqale sa-identifya kuqala 
ubanagaba (Do you still remember how we did it right, we started off by identifying)? 
(Lesson 1). 
Teacher B:  So it means sawufuna i-ratio ethini, e-involva i-(we will find the ratio 
that involves the) opposite nantoni ne (and what else) /hypotenuse/ ne-hypotenuse. 
There is one ratio e-involva i-opposite ne-hypotenuse akunjalo (isn’t that so)? 
(Lesson 1). 
While these terms in the extracts above have their RTE forms, Teacher B preferred to use the 
TLT form. As noted earlier, this can be attributed to lack of planning for code switching by the 
teacher. In the interviews Teacher B agreed that it was safe for him to use this form as these 
terms are not so easy to translate correctly during teaching.  
Teacher B: Some of these words are not easy to distinguish in isiXhosa and are difficult 
to translate quickly. I prefer to use them in English or in a form very close to English. 
(Interview after Lesson 4) 
Teacher B was consistent in using this transliteration form of borrowing across his lessons. He 
used it more frequently when compared with other teachers. 
Teacher C used transliteration in his teaching though with lesser frequency than the other 
teachers. Some of Teacher C’s transliterated words are from the everyday register and have 
their RTE forms in isiXhosa. These include words like ‘highlight’ (hilighta), ‘forms’ (ku-
formisheke), ‘completed’ (sayi-completa) and ‘short’ (ndizawushorta) as used by Teacher C in 
the extracts below. 
Teacher C: Because you can discriminate oyibalayo ngokuyi hilighta (the one you 
are calculating by highlighting it) (Lesson 2). 
Teacher C: It means i-period yethu apha ukuze ku-formisheke (our period then 
forms) one shape. (Lesson 5). 
Teacher C:  Sayi-completa (we have completed) this time around. (Lesson 5). 
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Teacher C:  Ndizawushorta kengoku ndizawushorta nyhani (I won’t have enough 
space, I really won’t). (Lesson 5). 
Mathematical words such as ‘plot’ (masiyiploteni), ‘cross-multiply’ (siza cross multiplaya), 
and ‘calculate’ (masi calculete-e) were used in transliterated form. While these words are used 
in everyday life, they have technical meanings in mathematics. For example, ‘plot’ in 
mathematics involves locating or marking points on a Cartesian plane which is not the same as 
its everyday use. Some terms like ‘cross-multiply’ are in the esoteric domain. The word 
‘calculate’ was used inconsistently. Teacher C alternated between using its transliterated form 
and the English form.  
Teacher C:  Masiyiploteni ngoku (let’s plot it now). (Lesson 5). 
Teacher C: “h” as the subject of the formula siza cross multiplaya akunjalo (we 
will cross-multiply isn’t it)? Ultimately, ekuqhibeleni u (in the end) “h” will be H= 
c. sin A. Can you see now? That represents kanye le-value ka (precisely the value 
of) “h”.  Apha ngoku asisabhali “h” si za bhala bani, ngubani u “h” wethu ngoku? 
Ngu (in this slot we no longer write “h” what do we write, what is our “h”now? It is) 
C. Sin A (Lesson 1). 
Teacher C:  Kuthwa masi calculete-e u-x phayana, bendithe izolo (we are asked to 
solve for x, I told you yesterday) (Lesson 4). 
Teacher C was not consistent in the use of transliteration. He alternated between the English 
version and the transliterated form. In some cases he would use the RTE form of the same word 
for example, for ‘calculate,’ both bala (RTE form) and masi-calculete (TLT form) were used. 
While he used borrowing to maintain precision in code switching thereby operating in the ‘safe 
code switching mode’, his code switching strategies varied. 
There are concepts in English that do not have their translated equivalents in isiXhosa due to a 
lack of that idea in Xhosa. Through transliteration, these English words were phonetically 
translated into isiXhosa by the teachers. This was the commonly and conveniently used strategy 
by teachers to create equivalent words from English register. On the whole transliteration was 
inconsistently used by all teachers across the five observed lessons.  
Transliteration was also practised even with those words that have ready isiXhosa equivalence. 
Examples include ‘add’ (addisha), ‘multiply’ (multiplaya), ‘calculate’ (masicalculeteni) and 
‘draw’ (drawisha). Teachers would alternate between the English version of the word, the 
transliterated form and the translated form. This resulted in inconsistent use of these terms. 
Such a practice, while seemingly risk-free, might cause confusion and impact on the cognitive 
load of the students. 
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Transliteration of mathematical expressions and terms into indigenous language was found to 
be of limited value as this form did not express the mathematical concepts transparently. Its 
use instead was regarded as adding excess baggage on to teachers and students since their 
English equivalents were still required for both continuous and summative assessment 
purposes. This was deemed so because all formal assessment was required in English only from 
students of these participating teachers. 
Some of these transliterated forms were not consistent across teachers. An example from the 
above is the transliteration for ‘round-off.’ Teacher A used siyi-rounder while Teacher B used 
roundishi. In both cases they were referring to rounding off answers to a given degree of 
accuracy. Another example taken across teachers was for the concept of drawing. Teacher C 
used masiyiploteni (lets plot) while teacher A used drawisha (draw) to refer to the same activity 
of drawing.  
Only Teacher B distinguished between using a calculator to find values and the common 
process of calculating when solving a given problem. He used the word cofa to mean punch 
figures into your calculator and bala to refer to calculate. This was not consistently used; it was 
only used in few instances. The other two teachers did not distinguish between these terms. 
This was attributed to encouraging students to think of their calculators first when they are 
asked to calculate anything. While this study was not focussing on students, I observed that 
such teacher language reinforced students’ over-reliance on calculators.  
 
6.5.6.2 Loan word borrowing (LWB) 
Loan word borrowing (LWB) in this study referred to terms borrowed from the English 
language where the spelling, meaning and pronunciation of the word were retained (Baker, 
2011). All loan words with English spellings and conventional mathematical symbols, where 
either a prefix and/or suffix was added, were categorised in this group. This study was 
interested in seeing those mathematical terms of the trigonometry sub-register that were 
common concepts and hence frequently used. Only those terms that are a common feature and 
occurred frequently in this sub-register were considered in establishing whether their use was 
consistent and precise or not. 
Teacher A consistently used LWB (65.3% of all her code switched terms, see Table 6.2) 
throughout her teaching of trigonometry. Both words that are from the everyday register and 
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those from the mathematics register were code switched through LWB. In the extracts below, 
only those terms from the mathematics register were considered.    
Teacher A: Calculating i-angles siyakhumbula (do you remember) Sifuna i-angle 
kengoku (now we are looking for an angle). (Lesson 5). 
Teacher A: Kuba besikade si- calculator (we’ve been calculating the) i-sides, si-
calculator i-sides but now kengoku sizawu- (now we are going to) calculator i-
angles. (Lesson 5). 
Teacher A: U-opposite no-adjacent, yeyiphi lo-ratio (we are going to use opposite 
and adjacent, which ratio is that)? (Lesson 1). 
Teacher A: Now sizawuqhubekeka nge- Cosine Rule besisenza i-Sin rule kodwa 
kengoku sizawuqhubekeka ne-Cosine Rule (we were doing Sin Rule so now we are 
going to continue with the Cosine rule) jonga kwi-formula for i-Cosine rule. (Lesson 
3). 
Teacher A: You can also solve by using i-obtuse, kule (with this one) we were using 
i-acute angle, tomorrow we’ll be using i-obtuse angle to solve (Lesson 3). 
Teacher A: If you can look kule-diagram yethu besiqgiba uyenza (at the diagram we 
just finished) (Lesson 3). 
Teacher A: U-adjacent yintoni kengiku leya (….) and iphi i-hypotenuse yakho 
phayana (where is your hypotenuse there). (Lesson 2). 
In the extracts above from Teacher A’s lessons, the terms and phrases of interest to this study 
are: opposite, adjacent, theorem, formula, obtuse, acute, angle, triangle, rectangle, diagram, 
ratio, calculate, sine rule and cosine rule. In the cases cited above, all the key mathematical 
words in these statements were in the borrowed form and hence the meanings of these terms 
are maintained. This was achieved by adding prefixes to English words and phrases. Such a 
practice was prevalent throughout Teacher A’s lessons. 
The question one would ask is what benefit does this bring to the understanding of 
mathematics? Wouldn't it be better to stick to the English versions of these words? This is 
posed following Teacher A’s conversation with her class cited below: 
Teacher A: Mamela kuqala kuthwa ABCD is a rectangle, uyayazi i-rectangle (do 
you know a rectangle) 
Class: it’s four-sided 
Teacher A:  i-four sided. First of all think about the properties of a rectangle, 
siyavana sonke right? (Lesson 2). 
The teacher used borrowing when talking about the rectangle. She said i-rectangle and then 
went on to ask the pupils if they knew the properties of the rectangle. This implicitly 
demonstrates the teacher’s awareness that the use of i-rectangle does not immediately evoke 
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the properties of the shape in her pupils' minds. This resulted in her repeating the same question 
in another way. This kind of switching lacked transparency. It has restricted benefits because 
the word is still in English apart from the prefix that has been added. The isiXhosa name for 
rectangle is uxande, which according to Teacher A and Teacher C, is also not commonly used 
in everyday life of the students. The teacher is presented with a dilemma of using the borrowed 
word which is not transparent or the isiXhosa equivalent which is not familiar to her students. 
If uxande is used it will not be transparent again to these pupils. 
On the whole, Teacher A consistently code switched using borrowing across lessons. Such 
borrowing was precise in that it maintained the root word in English. The only addition to the 
word was the prefix which did not alter the meaning of the word. Similar observations were 
noted from Teacher B’s lessons. Some of the words he borrowed through LWB are provided 
in the extracts below. 
Teacher B: So it means sawufuna i-ratio ethini, e-involver i-opposite nantoni ne 
(we will find the ratio that involves the opposite and what else)? There is one ratio e-
involver i-opposite ne-hypotenuse akunjalo (isn’t that so)? There is only one ratio 
that involves i-adjacent ne-hypotenuse. (Lesson 1). 
Teacher B: So apha apha kwezi (here with these) triangles we do not use i-trig ratio, 
can you see apha sisebenziswe ntoni i-Sin. (Lesson 3). 
Teacher B: Obtuse angled triangle because ine-obtuse eyi-one siyevana (Lesson 3). 
The words Teacher B used in borrowed form in the above extracts (ratio, hypotenuse, trig ratio, 
obtuse and sine) are all highly technical terms. These are terms strongly identified with 
mathematics, specifically the branch of trigonometry. In all cases, these were consistently 
borrowed through LWB. No attempt was made to use any other strategy such as TCS or TLT. 
However there are some terms like ‘opposite’ and ‘adjacent’ which are used in everyday life. 
In this case they are used for mathematical purposes and hence assume special meanings. In 
the extracts below, other everyday terms that were used for mathematical purposes in borrowed 
form include: deduction; combination; length; unknown; values and rounding off. These are 
words used in everyday life in the English register. This was commonly practised in Teacher 
B’s lessons. 
Teacher B: Err i-deduction funeka uyithathe (you have to take) from esi- (this) 
statements ziyi-(they are) 2 not from the triangles siyevana (do you understand)? 
(Lesson 2). 
Teacher B: Niyayibona intoba le-combination yi-combination e-involver le-length 
kuthwa masiyibale (can you see that this combination is a combination that involves 
the length that we are asked to calculate?), can you see that? Because zikhona ezinye 
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i-combinations ebesinozithatha but sithathe la-combination because i-involver la-
length kuthwe masiyibale (Because we do have other combinations that we could have 
chosen but we’re taking this one because this one involves the length we’re supposed 
to calculate). (Lesson 2). 
Teacher B: So masithatheni (let’s take) i-combination where we have one unknown, 
yeyiphi (which) i-combination where we have one unknown. I-unknown yethu iphi 
ngu-D nhe (what is our unknown, D). (Lesson 3). 
Teacher B: Then you find D kengoku using zonke eza-values ungakhange uzi-
roundishe (find D using all the values before rounding them off). (Lesson 3). 
The words used include both technical terms and everyday terms used for mathematical 
purposes. In all these cases LWB was consistently practiced throughout the lessons by this 
teacher. Teacher B also performed LWB precisely as very little was changed from the word’s 
English equivalent. In some cases, both LWB and TLT were used in single sentence or 
conversation as illustrated in the last extract above. Eza-values (these values in LWB form) 
and uzi-roundishe (round them off in TLT form) are used in the same sentence. 
As is the case with the other teachers, Teacher C used LWB for both technical and everyday 
terms. In the extracts below, technical terms such as sine, parabola, hyperbola, area and triangle 
were all borrowed. 
Teacher C: The section ene (that has) application ye-Sin and Cosine and you can 
do it. (Lesson 4). 
Teacher C: The changes exactly like we did kwi- parabola ne-hyperbola (Lesson 
4). 
Teacher C: Find la (that) area. (Lesson 3). 
Teacher C: Nantsi i-triangle esiyisebenzisayo (here is the triangle we are using). 
(Lesson 1). 
Everyday terms used for mathematical purposes were also borrowed. Examples presented in 
the extracts below include: table; reflection; calculation; sides and function. This phenomenon 
was consistently practiced by teacher C across lessons. 
Teacher C: Masithi ke nantsi (let’s say here is the) i-table yakho entle oyithandayo 
nhe (your nice table that you like). (Lesson 5). 
Teacher C: Yi- (it’s a) reflection kaloku, ubona (you’re looking at the) i-reflection. 
(Lesson 5). 
Teacher C: Just check i-calculation yakhe uba i-correct (check his calculation if it 
is correct). (Lesson 3). 
Teacher C: Zeziphi i-sides endizinidayo (if I work with angle A, which sides do I 
need to consider)? (Lesson 1). 
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Teacher C: Ndenze le-function, tomorrow sizawu investigata (we will investigate). 
(Lesson 4). 
In all the extracts, Teacher C presented key words in LWB form. These include i-table, i-
calculation, ye-Sine and Cosine, kwi-parabola, ne-hyperbola and le-function. Some of the 
words like ‘table’ and ‘function’ are everyday terms being used in a scientific sense. The use 
of a term like i-table was considered to be of less benefit to a student who is struggling to 
distinguish this ‘table’ from the everyday one. The same applies to the concept of ‘function’ 
which is frequently used in everyday life to refer to non- mathematical activities. Since these 
terms are key and yet the only isiXhosa terms in the sentences, it thus suggests that the teacher 
does not have an appropriate isiXhosa mathematical word for these terms. This teacher 
borrowing in such instances illustrates the teacher’s subconscious quest to make key terms 
familiar and easier to grasp for his/her students. 
Teacher C used everyday words such as: reflection; calculation; function; table; and technical 
terms such as ratio; triangle; function; hyperbola; parabola; sine; cosine and area, in a borrowed 
form consistently across his lessons. Most of these words were also noted in other teachers’ 
language practices. These words were precisely code switched through LWB.  
With all the three teachers, the words that are strongly mathematical, esoteric and highly 
technical were the ones mostly code switched through borrowing. Even some everyday terms 
like ‘opposite,’ ‘adjacent,’ ‘deduce,’ ‘combine’ which were used for mathematical purposes 
were used in their borrowed forms. With everyday terms acquiring new and specific 
mathematical meanings they were thus used in borrowed form. This phenomenon recurred 
consistently across all the participating teachers and across each teacher’s lessons. 
Trigonometry’s technical terms were mainly borrowed implying lack their isiXhosa 
equivalence in the teacher vocabulary. In few instances where these terms were observed, they 
were not consistently used across the observed teachers.   
In situations when the isiXhosa equivalent was available, this was found not be used in 
everyday life of both the teacher and the students. During interviews, all the three teachers 
agreed that some of the words had isiXhosa equivalents that were more difficult than the 
English terms. Teacher B said “Most of the words we use [in mathematics] should have their 
isiXhosa counterparts. It just needs time. If you ask those people who are doing language they 
should be able to tell us. Some of these terms are used in rural areas and not familiar to township 
people.” Teachers also mentioned that most of their students were only familiar with the 
modern dialects of isiXhosa and were struggling with the ‘old’ or ‘rural’ Xhosa. 
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While all the three teachers used borrowing consistently in their lessons, this was achieved 
because there was not much effort on the teacher’s part to find more transparent terms. They 
used the ‘easy way-out method’ of adding an isiXhosa prefix to an English term. Any group of 
people, like teachers in their classrooms, who regularly talk about mathematical concepts and 
ideas will have specific ways to succinctly convey their meanings (Meaney, Fairhill & Trinick, 
2008). While these teachers felt the need for, and importance of, code switching, their way out 
was mostly through borrowing. Teachers agree and concur that code switching is useful and 
can be used to enhance conceptual understanding. Such an appreciation motivated teachers to 
code switch even in situations where they could not do so transparently as in most of the cases 
above. This implies that teachers have the right motive to help their students grasp 
mathematical concepts that are crucial for students’ mathematical growth but lack beneficial 
and meaningful ways of code switching. It is argued in this study that if teachers in their 
classrooms code switch transparently, increased conceptual understanding would be enhanced. 
The high school mathematics register consists of the words and grammatical expressions that 
teachers should use consistently to describe mathematical ideas (Roberts, 1998). These may or 
may not be borrowed from other languages available to the speaker. Borrowing was promoted 
because the pupils’ first language appeared not to have the vocabulary to express the 
trigonometrical ideas that students were learning in the classroom. For example, concepts like 
‘hypotenuse,’ ‘cosine,’ ‘sine,’ ‘tangent,’ ‘angle,’ ‘obtuse’ and ‘acute’ among others were used 
in borrowed forms always. The mathematics register in English owes much of its origin to 
languages such as Greek, Latin and Babylonian among others. The teachers in this study used 
certain words consistently in borrowed form in a manner that revealed that this was their way 
of talking even in other sub-registers of mathematics. Most of the mathematics initially arose 
mainly out of societal needs and ways of living. This implies that while not all trigonometric 
concepts may have direct application in the everyday life of a given society, there are instances 
that may be noted where such mathematics manifests itself. Ways to help mathematics teachers 
to code switch productively are thus needed if this resource is to be used to the optimum benefit 
of the students. 
One of the factors that contributed to high frequency borrowing by these teachers was the need 
to respect and to accommodate the societal values of the classroom participants. In the 
interview Teacher C said:  
Teacher C:  You make your own vocabulary, you modify things that will suit you and 
the learners. Sometimes it’s a question of making jokes and careful statements wherever 
199 
 
you want to. But sometimes it makes sense to them because you can come up with a 
word that is better known to a community and is appropriate. (Interview 1). 
This means that the choice of language by teachers required using appropriate terms known to 
the students and had socially acceptable connotations both for the mathematics and for the 
culture of the participants. This then implies more than just using a term in the indigenous 
languages. It called for teachers’ proper scrutiny of the available terms to see which one will 
meet these requirements. This requires careful prior thinking and planning. Hence teachers 
resorted to borrowing in order that they reduce the risk and labour associated with finding the 
acceptable and relevant isiXhosa equivalents. 
Both forms of borrowing – Loan word borrowing (LWB) and Transliteration (TLS) – were 
common among teachers. They were practiced precisely and consistently throughout their 
teaching. This was attributed to borrowing code switching’s nature to allow maintenance of the 
English root of the word, giving it isiXhosa pronunciation, for example uzi-roundishe, sesiyi-
deduci-le, siya-cross multiplaya. Thus it is argued here that the prevalent use of borrowing 
code switching was as a result of teachers not planning and thinking about equivalent isiXhosa 
terms prior to the lesson. These translated equivalents were not readily available to the teacher 
during teaching. Borrowing code switching was used as the teacher’s way of trying to reduce 
the risk of losing the meaning of the word if an isiXhosa word was to be used. Thus teachers 
were operating in what I refer to as the ‘safe code switching mode’ where they are consciously 
trying to reduce the risk of losing meaning in the process of switching.  This is supported by 
what these teachers said during interviews. Consider Teacher B’s explanation below:  
Researcher: What is ‘find’ and ‘calculate’ in isiXhosa? 
Teacher B: Ja that’s what I wanted to talk about, because if you want to say ‘find’ nhe 
(right) ufuna and then ‘calculate’ it’s the same thing as ufuna because you want to find 
the answer there, you are calculating for the answer, so in isiXhosa, ufuna the answer. 
So you will find that calculating and finding they are very close you know, they are 
very close. So that is why I was saying using mostly venac [home language], it would 
be difficult, I mean there would be a misconception or may be you would find that there 
are words that you, that will make it difficult for you to separate them you know. 
(Interview 1). 
The teacher is linking calculate and find using their isiXhosa equivalents. The teacher agrees 
that certain translations may cause more harm than good and its better they be avoided. Teacher 
B conceded that it would be difficult to use pure isiXhosa precisely and comfortably. This 
according to him is because there are terms that are different in English but are treated as similar 
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in isiXhosa like ‘find’ (funa, fumana) and ‘calculate’ (bala). Thus Teacher B chose to use LWB 
to avoid misconceptions and reduce associated difficulties. 
Teacher B was asked about the isiXhosa word for ‘quadrilateral’ during interviews and his 
response reveals some key aspects that are discussed below. 
Researcher: If one says a quadrilateral, the child might not quickly pick, but what 
if you say macala mane? 
Teacher C: Ja it makes sense because when you talk about laterals it means side, it 
means icala, so that’s a lateral. So it’s a quadrilateral which means, for them sometimes 
you can pick when you make play like say, mono means one, bi means two, tri means 
three and then quad means four; now it should be quad and laterals. Quad is four to 
them and laterals are sides, so it becomes sense to them ngamacala amane (it’s four 
sides) 1, 2, 3, 4 and they can quickly. But I never use amacala amane.  Amacala amane, 
ja I think it can makes sense to them, its easy and they have no problem and they know 
the meaning of what you want to say (Interview 1). 
The teacher agrees that the use of certain terms in isiXhosa makes understanding of concepts 
easier, especially when the translation is more of a description of the word rather than just a 
word. For example, the word for ‘quadrilateral’ in isiXhosa actually describes the kind of shape 
being referred to and in that sense it makes the concepts clearer, reachable, accessible and 
transparent to the listeners. Teacher C agreed with the transparency of the isiXhosa term but 
acknowledges that he never uses that transparent form. The reasons why words like i-
quadrilateral instead of umacala-mane which is clear and transparent would be preferred by 
the teachers include: hegemony of English (Setati, 2008; Wildsmith-Cromarty, 2012); 
teacher’s lack of consciousness to such clear terms; lack of planning for code switching; a lack 
of a mathematics register and lack of materials in isiXhosa. 
 
6.5.7 Transparent Code Switching Strategies (TCS) 
All code switching that teachers use where the meaning of terms was not concealed but 
noticeable, self-evident and transparent to students (Meaney et al., 2012), was categorised as 
transparent code switching (TCS). Four forms of TCS emerged in this study: 
 Semantic Transfer (SST) which is code switching where a new meaning, and/ or 
additional more technical meaning was attached to existing words by modifying their 
semantic content (Gauton et al., 2003). 
 Paraphrase (PAR) where teacher code switching that was a short description or 
explanation of the word.  
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 Compounding (COM) which is code switching where a term was coined by combining 
existing words to form one word (Meaney et al., 2012).  
 Ready Translated Equivalent described in this study as that situation where there was 
no problem of non-equivalence at word and/or phrase level between English (the 
source language) and isiXhosa (the target language) as the target language possesses 
ready equivalent of the source language in question (Gauton et al., 2003).  
In this section, teachers’ technical terms that were code switched transparently are discussed. 
Each of these mathematical terms will be categorised under one of the four emergent forms of 
code switching. 
 
6.5.7.1 Technical terms specific to Mathematics 
Individual mathematical words in isiXhosa used by the teachers were followed up across 
lessons and teachers. Mathematics uses specialist terms some of which are either found in 
everyday life outside school but are rarely used for mathematical purposes outside the 
classroom. In this section attention is given to technical terms used by teachers during teaching 
that are specific to mathematics. The terms discussed here are those that were transparent and 
recurred more frequently during their teaching. The focus was on checking the teacher’s 
consistent and precise use of these words in agreement with mathematical definitions. While a 
number of terms were used during teaching, only a few of the isiXhosa words were used more 
frequently and transparently during the teaching of trigonometry. 
 
Bala (Calculate) 
Teacher A used bala and masicalculatheni in the same lesson to mean calculate. Bala is a word 
used frequently in everyday life and thus this form of transparent code switching is RTE. 
Teacher A alternated between these words within and across lessons. This oscillation resulted 
in inconsistent use of the translations for calculate.  The quotations below are from Teacher 
A’s Lesson 5. 
Teacher A: Masicalculatheni i-height kengoku (let us now calculate the height) 
(Lesson 5). 
Teacher A: Masibaleni kaloku nithini nina (calculate, what are you guys saying) 
(Lesson 5). 
The quotations below were taken from teacher A’s Lesson 4. 
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Teacher A: Usibalele ke, sawufumana ntoni? (Calculate then, what do we get?) 
(Lesson 4). 
Teacher A: Masiyeni masibaleni (let’s go, start calculating). Masiyenzi kengoku 
wonk’umntu nge- (let us do everybody) calculator yakhe, wonk’umntu nge- 
(everyone take your) calculator yakhe (Lesson 4). 
Teacher A: Kuthwa masi calculate-e u-x phayanabendithe izolo (we are asked to 
solve for x, I told you yesterday). (Lesson 4). 
Teacher A’s use of bala was only consistent and precise in some cases. It was used to refer to 
working or punching the calculator. Teacher B used ‘cofa i-calculator yakho’ to mean punch 
in numbers in your calculator. In the second quote, the teacher wanted the class to use their 
calculators to find the value of a given expression. Here she uses masiyenzeni (let us do), in 
some cases she used masi-calculateni, or masibaleni. Again here there is inconsistency in the 
use of this term.   Bala (calculate), as is implied in Teacher A’s statements, was used to mean 
punch in your calculator, or just ways of getting the solution.  
In some instances Teacher A used fumana (find) and bala (calculate) interchangeably in her 
discussions. In one lesson she asked ‘Sawufumana ntoni?’ meaning what we get, what do we 
find, what is our answer? These two terms are not exactly the same in mathematics. To 
‘calculate’ is to compute, enumerate, determine, and figure, to ascertain by mathematical 
methods or procedures (Borowski & Borwein, 1989). To ‘find’ is to discover, notice, observe, 
detect, or become aware because of observation and inquiry or by accident (Young et al., 2009). 
Finding does not necessarily involve computing which is key and a guiding principle when one 
is required to calculate. Such use of these terms was found to be imprecise.  
Teacher B used bala fewer times than the other two during the teaching of trigonometry. In the 
quotations below, Teacher B used bala to imply writing as he was telling students to listen and 
answer his question first before copying the work in their exercise books. In Lesson 3, he used 
bala to mean ‘solve.’ 
Teacher B: Please ningabi (don’t be) serious nibale (writing), what is the missing 
angle kuqala (first of all)? (Lesson 2). 
Teacher B: Deduce the sign rule, kuthwe masibale bani apha (what are we solving 
for here)? (Lesson 3). 
Teacher B: Kutheni ningekho sure nje (why are you not sure), u-180 minus 62.82 
cofa ecalculatini yakho, kwi-reference sifumana bani (use your calculator, what do 
we get as a reference) 162 (Lesson 5). 
Thus Teacher B used bala to mean use of calculator, writing and solving for a missing value. 
Teacher B mentioned that in isiXhosa ‘solve’ would be sombulula and added that it is rarely 
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used especially in mathematics. Teacher B’s use of bala was considered inconsistent in this 
study since it was used to represent three different classroom activities. 
Teacher C used bala to mean various aspects as is shown in some of his quotations below: 
Teacher C: Because you can discriminate oyibalayo ngokuyi hilighter (the one you 
are calculating by highlighting it) (Lesson 3). 
Teacher C:  Xa u bala u zayibalela apha lento (when you calculate, you will 
calculate) using your calculator, isn’t it? (Lesson 1). 
Teacher C: Simple uyibalile (he has calculated it and he is right) u-right but apha 
(here) (Lesson 4). 
Bala was used to mean use of the calculator, by means of inputting values and finding solutions. 
One of the observations made during lessons was students’ over reliance on calculators even 
when asked to add together two single digits. The teacher’s use of ‘calculate’ synonymously 
with ‘punching’ numbers on to the calculator was observed as one of the teacher language 
practices that encouraged students’ over dependency on calculators. Teacher A’s use of words 
in this manner resulted in semantic contamination (Pimm, 1987) where the usage of a term 
resulted in alteration of meaning which was at complete variance to the intended meaning. 
Teacher C used the word bala for similar activities as observed with other teachers. One use 
that differed from the others was when bala was used for counting and writing as shown in the 
extracts below: 
Teacher C: Imizuzu endizayibala ke, ndim mos i-time keeper (the minutes that I will 
give you to work on the sum, I am the).  Masiye 3minutes. Ndiyabala ke mna ukuqala 
ngoku. (Let’s move, 3 minutes. I am counting the minutes starting now.) (Lesson 1). 
Teacher C: Ngubani obebala i-same problem naye (who had the same problem as 
her)? (Lesson 3). 
Teacher C: Now you can see the importance of having different colours xa ubala 
(when you’re writing) especially with trigonometric diagrams (Lesson 4). 
Teacher C: Qhayi is calculating, over to you Qhayi, bala ithini i-answer yakho 
(calculate, what is your answer)? (Lesson 4). 
Bala was used when the teacher wanted students to calculate and when he meant counting. In 
Teacher C’s other lessons, bala was used to mean write. Hence bala was inconsistently used 
within and across lessons by Teacher C. It was used for three different classroom activities, 
calculating, counting and writing. 
Bala is a term used in everyday life of the teacher and the students hence it is being grouped 
under RTE. It is also first encountered in mathematics in the foundation phase. While teachers 
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used bala considerably during the teaching of trigonometry, participating teachers’ classroom 
use was found to be generally inconsistent and lacked precision. All the teachers used it for 
various activities which were required of students in their classrooms such as counting, writing, 
calculating and solving. Teachers’ inconsistent and imprecise use of the term resonates with 
the lack of planning for code switching which is discussed in Section 6.5.5 above. During 
interviews, all participating teachers agreed that the precise translation for bala is to ‘calculate’.  
 
Abe yedwa (must be alone) 
This phrase was used by Teacher B only. It was consistently employed across and within 
lessons to mean ‘make a given quantity the subject of the formula.’ Abe yedwa is a COM form 
of transparent code switching. 
Teacher B: You need to isolate u-C nhe, la-AC funeka abeyedwa (we want to isolate 
AC) isn’t that so, akunjalo? (Lesson 1). 
Teacher B: You solve for AD, what is AD? How do you solve, besithe senza njani 
kanene, apha sifuna u-AD abe yedwa nhe /yes/ isolate AD, samshiya njani u-AD abe 
yedwa phayana (how do we isolate AD)? (Lesson 1). 
Teacher B: Apha sifuna u-AD abe yedwa nhe (here we want AD to be alone, right) 
(Lesson 1). 
Teacher B: It means let’s isolate Cos D, ashiyeke yedwa u-Cos D kwelacala akunjalo 
(leave Cos D by itself on the other side right) (Lesson 5). 
Though Teacher B consistently used this phrase in and across lessons, it was not precise. Abe 
yedwa (must be alone) is an everyday phrase and does not capture the whole essence of making 
the subject of formula. Teacher B’s use of abe yedwa (must be alone) does not explicitly show 
that equality of both sides in the equation must be maintained. It emphasises isolating or leaving 
that subject of the formula alone. This obstructs the real mathematical meaning that the teacher 
intends to convey to the class. Such a term as ‘isolate’ serves temporally and when students are 
later exposed to other terms like ‘make the subject of the formula’, they would experience 
difficulties. Expressions with short term mathematical benefits pose challenges for students 
and thus cause inconsistencies associated with their use.  
The use of specific mathematical vocabulary in the teachers’ daily language of teaching will 
apprentice students to become comfortable enough to use those terms in their mathematical 
conversations. Karp, Bush & Dougherty (2014) advise teachers to use rules and vocabulary 
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that does not ‘expire’ when students expand their knowledge of mathematics and this leads to 
lack of precision. They advised teachers  
To pay close attention to the mathematical language we use as teachers… [Because] 
the language we use to discuss mathematics may carry connotations that result in 
misconceptions or misuse by students. Using accurate and precise vocabulary is an 
important part of developing student understanding that supports students learning and 
withstand the need for complexity as students progress through the grades. (p. 24) 
When planning how to teach, it is critical to think about vocabulary that would be used in an 
effort to teach in a language that is transparent and does not expire. 
 
Draw/ Sketch (Zoba) 
One of the terms that was used precisely during teaching was the translation for ‘draw’: zoba. 
This falls into RTE category of transparent code switching. Teacher A and Teacher C used this 
term to refer to the act of drawing. Teacher A also used another transparent and precise phrase 
krwela umgca to refer to drawing of a straight line. Here Teacher A used COM code switching 
strategy. It must be noted that krwela umgca refers to specifically the drawing of a straight line 
and not any form of drawing.  
Teacher A: Makaze omnye azosizobela i- (one of you must come and draw a) 
trapezium; with AB = 4cm, CD = 6cm, BC = 5cm and AD = 5cm. Point E on 
diagonal AC divides the diagonal such that AE = 3cm, BEC = 900. The question 
is, find angles ABC. Ngubani ozasidrawishela la- trapezium (who is going to draw 
the trapezium for us) thank you. (Lesson 5). 
Teacher A: Ok uye ku-E krwela umgca (draw a line from B to E) a straight line 
engekho goso (that is not crooked). (Lesson 5). 
Teacher C:  So one full Tan graph nantsi (here is the) i-shape yayo, xa uzizobela 
yona yijonge (when you draw it) (Lesson 5). 
While these two terms were precise and transparent, they were not used extensively in the 
lessons during the teaching of trigonometry. They were used once in a single lesson and 
nowhere else by these teachers. Instead they continued to refer to the act of drawing in English 
terms. A transliterated (TLT) form ozasidrawishela was used by Teacher A together with zoba. 
Hence while transparent terms existed and were used, there was some degree of inconsistency 
in the use of the term when the TLT form was also used. 
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Cala (Side) 
Of the three participating teachers, Teacher A used the word cala for side more often than the 
others. The use of the word cala was precise and consistent with formal definitions of the word 
in mathematics. It was used to refer to sides of geometric shapes, for example, side of a triangle. 
It was also used to refer to sides of an equation during the solving of such equations. In both 
cases as illustrated below, the meaning of the word was maintained.  
Teacher A: Lo-x sim-dividile safumana lo-48.6 sifuna lona kengoku, elicala (we 
have divided x and found one side to be 48.6 now we are looking for the other side) 
(Lesson 5). 
Teacher A: Silapha, ayizi kwelicala mos, uba besisebenza apha ibizoba yile over le 
uyabona (this is where we are, we’re not talking about this side, in which case it would 
be this one over this one can you see) /yes/ of which thina sithetha ngelicala (we are 
talking about this side) (Lesson 5). 
Teacher B:  Yeyiphi icala (which side) because if you look at this triangle, we have 
three sides, OP, PQ, OQ nhe. Yeyiphi (which one) from those three sides or from 
those two sides ngaphandle ko- (besides) OP, because u-OP that is r which is out. 
(Lesson 3). 
Teacher B: So it means here you will have 9.2 all squared nhe then kwelicala (this 
side) yes, kwenzeke ntoni kengoku, zonke i-values zethu maziwele pha (so what 
happens next, all the values must goes to the other side) (Lesson 5). 
Teacher C:  Leliphi elicala kuthethwa ngalo (which side is being referred to)? 
(Lesson 1). 
This word is used in the daily life of the teacher and the students and hence it is of the RTE 
code switching strategy. The everyday meaning of the word is the same as its meaning when 
used for mathematical purposes. However, there was no consistency in use across the 
participating teachers. Teacher A and Teacher B were alternating between the English version, 
side or sides and the isiXhosa translation, cala. Teacher A used cala more frequently as 
compared to Teacher B and Teacher C.  
Teacher C used cala only once and preferred to use i-sides (LWB) throughout the teaching of 
trigonometry. During interviews, Teacher C mentioned that:  
Teacher C: Icala means sides even though in somes cases when dealing with 3Ds it 
also means face. That’s why I prefer to use this word in English because in 2Ds cala 
will be side. This may confuse my learners. (Interview after Lesson 1). 
While teachers in this study did not use 3D shapes in this topic, cala is also used for faces in 
3D shapes. The use of cala for faces and sides may cause confusion and difficulties in 
adjustment when other terms like edge and face are used in 3D shapes. It was observed that 
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cala has more than one meaning in mathematics and these need to be distinguished carefully. 
Clear use that will not cause confusion can only be achieved if teachers plan carefully for code 
switching.  
 
Lingana (is equal to) 
The term lingana (is equal to) was only used by Teacher A and Teacher B. They used lingana 
consistently to mean ‘is equal to’ in all the cases that it was used. This is precise RTE code 
switching. Lingana is first introduced at foundation phase and is translated to mean the same 
concept when used at secondary school level. It was used consistently to show equality in 
equations, identities and during simplifying mathematical statements. In Teacher A’s lessons, 
it was evident when she was using the Pythagoras Theorem. 
Teacher A: Siphindeni kwakhona (again), u-h2 plus x2 ulingana nabani (is equal to) 
/b2/ b2 u-b we are talking about DBC, DBC so sithetha ngale triangle. (Lesson 3). 
Teacher A: Right siphindeni kwakhona. Sithe b2 is equals to c2 plus h2 plus x2, u-a2 
plus x ngubani ulingana nabani, h is equals to c2 /plus/ plus /a2/ ulingana nabani a2 
minus 2cx. (Lesson 3). 
Teacher B used ‘lingana’ during the lesson illustrating the transitive property of equality. He 
used three of his students’ ages. Transitivity in this case was a property of the relationship 
between ages of his students and he used them to stand for each other. This illustration was 
understood by his students as he used it later in other subsequent lessons.  
Teacher B:    u-Thongo yena listen, asiyazi i-age yakhe kodwa into esiyaziyou kukuba 
u-Thongo uyalingana no-Mati nhe (we don’t know Thongo’s age, all we know is that 
Thongo’s age is equal to Mati’s age).   U-Thongo uyalingana (is equal to) no-Mati 
nhe, yena uMati uyalingana (is equal to) no-Kolisi. Sithi (we’re saying) u-Thongo 
uyalingana (is equal to) no-Kolisi, ngoba (why)? Ngoba (because), u-Mati nhe 
uyalingana nabani (is equal to), no-Kolisi isn’t that so? (Lesson 1). 
Teacher B:  Because here, what we are saying here sithi nhe u-BD ulingana nabani 
no-c Sin A nhe, and also sithi u-BD ulingana nabani no- /a Sin C/ so lonto leyo 
ithetha ukuthini, yintoni oyi-deducer kulento (here we’re saying that BD is equal to c 
Sin A and BD is also equal to a Sin C, so what can you deduce from there, what does 
that mean)? (Lesson 2). 
Teacher B: Yindawoni (what’s) e-wrong pha (there) /i-vice versa/, yeyiphi efuna 
utshitshwa, u-2 uyalingana no-3 mos nhe (which one needs to be changed) /no/ but 
if I say x is equal to 2 nhe, 2 is the same as x nhe, it’s the same thing so it doesn’t 
matter. (Lesson 2). 
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Interestingly, both Teachers A and B used the notion of equality (lingana) as a sign of 
equivalence. The relational meaning was sought for in this case for all situations that the term 
was used. In Teacher A’s extracts, the Pythagoras Theorem was applied in its various 
transformed forms. And the equal sign was used to express relationships between algebraic 
terms. The same can be deduced from Teacher B’s language in the illustrations he gave. The 
teacher language was used to help students to understand equality as a relationship expressing 
the idea that two mathematical expressions hold the same value. The equivalence properties of 
equality were implied in the language used. Such an understanding is crucial for students when 
they move from arithmetic towards algebraic work. The operational meaning of equality 
(lingana) which presents the term as seeking one to do something was not evident in their 
language.  Also while both teachers precisely used lingana for equal to, their classroom use 
alternated between the English word and its isiXhosa RTE. There was no consistency in the 
use of this word.   
 
Dibanisa (add) 
Another word used in these lessons that is first encountered at Foundation Phase was dibanisa 
(add). Dibanisa was used consistently by Teacher A to mean add:  
Teacher A: And then apha sithini sidibane nabani, sibano (what do we get here) b2 
equals to a2 plus c2 minus 2ac Cos B. (Lesson 3). 
Teacher A: 58.7 siyayibona sonke (can you all see) /yes/ err and then xa sizidibanisa 
kengoku (when we add them) /141./ ok mamela kuqala makhe singa (ok listen up first, 
let us not…) 58.6677484 ndifuna udibanisa phayana (I want to add there) ∆B = 
48.5900759 kuthwa si-rounder ekuqgibeleni (we are told to round off at the end) 
(Lesson 5). 
Teacher A: Uthi DC yonke lento (all of that) (…..) DC, u-Tan B (……) u-Tan A (…) 
uzawuthi xa uzidibanisa (when you add them) u-DC ngu- Tan A (…..) uyayiva (do 
you understand)? (Lesson 2). 
These extracts were taken from two of Teacher A’s lessons. As this is an everyday term, its use 
for mathematical purposes was consistent across the two lessons. This term is used from 
Foundation Phase and it has a ready translated equivalent (RTE) in isiXhosa. While Teacher A 
used it precisely in these two lessons, it was not used anywhere else by the other teachers in 
this topic. Hence there was no consistency across teachers. 
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Numbers 
A few numbers that were code switched into isiXhosa were done consistently. The numbers 
that were commonly translated to isiXhosa are one, two and three. The translations were 
precisely and consistently done by Teacher C and Teacher B. Teacher A only used nobathathu 
(you three) once when she was referring to three of her students who had not their homework. 
Below are the terms that were used to represent numbers in isiXhosa.  
Teacher A: Let us do it in pairs, yenzani nobathathu (you three can work together) 
you can help them. (Lesson 2). 
Teacher B: yimani ngenyawo nobathathu (stand up all three of you). (Lesson 1). 
Teacher B:  Ithethat ukuthini ngabo bobathathu (what does that mean about the three 
of them). (Lesson 1). 
Teacher C:  Owokuqala ngu-Nolingo uyavolunteer, owesibini ngubani? (Lesson 3). 
Teacher C:  Yi condition yesibini leyo (that is the second condition). Ithini i condition 
eyesibini (what is the second condition) Ikhoneyesibini ye Cosine (there is another one 
relating to Cosine). (Lesson 1). 
The other term frequently used was kuqala (first). This is not used for counting but for 
positioning and naming. The term was precisely and consistently used. It is a term used in 
everyday life and has RTE. However, there is not much mathematical content in the word, it is 
an everyday word used in mathematics teaching. 
Teacher C: Yeyiphi esizawuyifuna kuqala (which one do I solve for first) /C/ 
sizawufuna bani (what are we going to find). (Lesson 2). 
Teacher C: Masithi ke nantsi i-information yokuqala (here is the first bit of 
information). (Lesson 2). 
Teacher C: So ithi ke lonto leyo masifake eyokuqala, eyokuqala ngubani (therefore 
let’s put the first one, what is it) /90/ eyesibini (the second one). (Lesson 5). 
There was consistent use of English with number words from four upwards. In the 
observations, I did not encounter any use of isiXhosa to refer to number greater than three. 
Numbers are first met at Foundation Phase and taught in isiXhosa. These numbers are used in 
everyday life. During interviews, Teacher A and C mentioned that it is easier to use the English 
format for the number because their isiXhosa translation is not familiar to students.  
Teacher A: Take for example the number 23, its easier and better known by students 
to say it in English than say amashumi amabili nantathu which is rather long. 
(Interview 1). 
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Teacher C: With number, eeeh, I rarely use amanani, it’s easier to say number. For 
example I can use amanani apheleleyo for whole numbers but it’s easy for me to just 
say whole numbers. (Interview 1). 
They mentioned that even the word amanani (numbers) is rarely used especially at secondary 
school level. Teachers’ code switching tends to be guided and moderated by the daily language 
their pupils use. 
 
Fumana 
Fumana is an everyday word used by the teacher in its RTE form of transparent code switching. 
Teacher A inconsistently used the word fumana in the first lesson. Fumana was used to mean 
‘find,’ in some cases to mean ‘calculate’ and some implying ‘getting some values.’ In those 
cases where it was used to mean calculate, it was not very precise. In some instances the teacher 
was explicit in his language to say use your calculator to find the missing values. Some of the 
situations in which it was used are given below: 
Teacher A: So u-AD simfumene ngubani 14.1m (so we have found AD). (Lesson 1). 
Teacher A: Masijonge kengoku phaya ku-ABD, sizamfumana njani u-BD? (Let us 
look at ABD, how can we find BD?) (Lesson 1). 
Teacher A: Sonke sifumana u-97.5 (did you all get 97.5) /yes/ niyifumene (did you 
get it) kwelocala (that side)? (Lesson 2). 
Teacher A: Usibalele ke sawufumana ntoni (calculate then what do we get)? (Lesson 
4). 
In the other cases the teacher required the students to find a given quantity at times without 
necessarily calculating. Thus in situations that needed students to calculate or just to observe 
and state required answers, fumana was used. In some cases Teacher A used both bala and 
fumana in the same question.  In the extracts below, taken from the same lesson, the teacher 
wanted students to do the calculations. This is shown by the repetition used in the statements. 
The teacher started the question in English and repeated it in isiXhosa. In these cases, Teacher 
A did the translations precisely.  
Teacher A: Calculate DC andithi (right)? U-DC sizamfumana njani? (How are we 
going to calculate DC)? DC, can you see DC, how to calculate DC? (Lesson 1). 
Teacher A: Now calculate BC, how to calculate BC? Sizamfumana njani u-DC? 
(How are we going to calculate DC?) (Lesson 1). 
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In the subsequent lessons, Teacher A consistently used fumana to mean find. Teacher B and 
Teacher C who also used fumana frequently, did so consistently and precisely within and across 
all the lessons to mean ‘find’ or ‘what we get.’ Below are extracts from their lessons: 
Teacher B: kutheni ningekho sure nje (why are you not sure), u-180 minus 62.82 
cofa ecalculatini yakho, kwi-reference sifumana bani (use your calculator, what do 
we get as a reference) 162 (Lesson 5). 
Teacher B: so how do you find the angle in the fourth quadrant, sayifumana njani 
(how do we find it)? (Lesson 1). 
Teacher B: can you find the value of A there, yes sizawuyifumana njani i-value ka-
A there? (Lesson 2). 
Teacher C used the opposite of the word, eningalifumananga (have not found), as well in his 
questioning. I observed that the root word remained as fumana. This was again done precisely.  
Teacher C:  Ndine-(I have an) angle /ne- (and a) side/ and I’m also having that side, 
likhona i-side eningalifumananga (there is one side that you haven’t found yet). 
(Lesson 3). 
Teacher C: Ubangaba (if) this one is “h”, ndiyamfumana lo (I will find this) H. I can 
able to find that unknown ka (of) “h” (Lesson 1). 
Teacher C: Haike bethuna xa u multiplier kanene siyakwazi ukuthi xa u multiplier 
u “b” no “a”, surely uza fumana u “ba” (well guys, when you multiply, by the way 
we know that when you multiply “b” and “a”, surely you will get “ba”). (Lesson 1). 
Fumana is an everyday word that is used frequently in the daily lives of teachers and their 
students. It was generally used precisely and consistently in this topic by all teachers. This was 
due to two reasons, first, fumana is an everyday term and secondly, its everyday meaning is 
not at variance with its mathematical meaning. In mathematics, fumana (find) means using 
mathematical methods to obtain, locate, detect or gather the values, quantities or any 
mathematical construct in question. Fumana is one of those words that is used from as early as 
the foundation phase in the learning process. 
 
Funa (Want, Looking for, Need, Find, Solve) 
Funa was prevalently used by teachers in their language practices in the classroom. The 
isiXhosa word funa was used for ‘find,’ ‘want,’ ‘what is needed or required,’ what one is 
looking for or supposed to be doing and to mean solve. All the three teachers used this word 
mainly when they were asking questions.  
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Teacher A used it more often than the others especially during her explanation. This was 
because she used a lot of questions and used isiXhosa more oftenly when she was explaining. 
And with most of those questions, she provided the solutions herself. In all the cases, the root 
word, funa, was used precisely with no loss of meaning. In most of these cases, RTE form of 
transparent code switching was practiced. Four translations of funa were observed in this study, 
namely ‘want,’ ‘looking for,’ ‘need,’ ‘find’ and ‘solve.’ These are discussed below. 
 
Want 
In most of the cases observed, funa and its various forms was used to mean ‘want.’ This was 
consistently used across all lessons by all teachers in this study. Given below are extracts taken 
from some of their lessons. 
Teacher A: Ndifuna nindibonise la-17m (I want you to show me the 17m) string; 
uyayibona la-kite yasestratweni ndifuna la-kite yasestratweni (the kite you play with 
in the street, I want the kit you fly in the street) ndifuna le yasestratweni i-kite mile 
njani le yasestratweni (I want that kite, what does the kite you play with on the street 
look like) /mumbling/ itheni (what does it look like)? (Lesson 5). 
Teacher A: Sifuna ukuthi get rid wala Tan 470 (we want to get rid of that Tan 470). 
Sifuna bani, sifuna u-AD, where is AD, AD (Lesson 1). 
Teacher A: Ndifuna ngoku si-calculate ubani u-AC (now I want us to calculate AC). 
Sifuna u-AC so AC times Tan 500 usinika bani (gives us) u-12, sifuna bani thina 
(what are we looking for) (Lesson 1). 
In these lessons, Teacher C did not use funa as frequent as the other teachers. This was 
consistently done across lessons. 
Teacher B: Sifuna ashiyeke yedwa (we want to isolate AC) u-AC. la-AC funeka 
abeyedwa (we want to isolate AC) isn’t that so, akunjalo? So ndifuna ke senze lonto 
apha siyevana (I want us to do the same here) (Lesson 1). 
Teacher B: PR2 wathini u-PR, PR2 /silence/ PR2 anifunu yithetha na (you don’t want 
to say something) yes Kolisi anifunu yithetha (Lesson 4). 
Teacher B: How do you solve, besithe senza njani kanene, apha sifuna u-AD abe 
yedwa nhe (How do we do this, here we want to isolate AD)? (Lesson 1). 
Teacher C: I-base yakho ngu-60 la-question ifuna i-area nhe (your base is 60, the 
question wants area, right?) (Lesson 3). 
Using funa to mean want is an everyday phenomenon. There are also other situations when 
funa was used to mean ‘need,’ ‘looking for,’ ‘want’ and future or past tenses would be used. 
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In each of these cases, the meaning remained the same as determine by the root word funa. 
Some of the situations are given below. 
 
Looking for 
The extract below indicates situations where funa was translated to mean ‘looking for.’ The 
translation is consistent and precise. 
Teacher A: Sifuna kengoku u-angle bani (which angle are we looking for now)? 
Sifuna le kaloku ngoku i-angle (this is the angle we are looking for) Kufunwa la-angle 
phi le-angle ifunwayo (we are looking for an angle, where is the angle we are looking 
for)? (Lesson 5). 
Teacher B: And then here, in this one we work with that triangle, so in this case 
safuna bani (what are we looking for) /Sin C/ what is Sin C, hands up. (Lesson 2). 
Teacher B: Now sithi apha sifuna ntoni apha (what are we looking for here) i-value 
kabana ka…? Kuthwe masifune bani thina (what are we asked to look for)? (Lesson 
3). 
Teacher C: I-question ifuna bani (the question says we must find) /u-x/. Sifuna u-x, 
ufuna bani (you are looking for) u-x? (Lesson 4). 
 
Need  
In the extracts below, funa and funeka were used to mean ‘need’:  
Teacher A: Yima suhamba sifuna kengoku u-AB (stand right there, we need to find 
AB) (Lesson 5). 
Teacher B: err i-deduction funeka uyithathe (you need to take) from esi- (this) 
statements (Lesson 2). 
Teacher C: You cannot round off phaya because at the end of the day funeke 
ufumene i-angle ka x, sijongile (you need to find angle x, do you see that). (Lesson 2). 
All the three participating teachers used funa/funeka in their teaching to refer to situations 
where students or the teacher were to act in a specific way. These acts were deemed essential 
or very important and not just desirable. 
 
Find 
In this one instance, Teacher B used funa to mean ‘find.’ This was not prevalent and only 
happened in one of his lessons. In this case funa is assuming another meaning which is not its 
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usual day to day meaning. Additional more technical meaning, was attached to existing words 
to funa and thus in this case an SST form of code switching is exhibited. 
Teacher B: This side is opposite nhe, this side is opposite nhe, so it means sawufuna 
i-ratio ethini, e-involva i-(we will find the ratio that involves the) opposite nantoni 
(and what else)? (Lesson 1). 
All the teachers’ use of the word funa could be translated to mean ‘find,’ ‘look for,’ ‘want’ and 
‘need.’ In all these cases, the contextual sense permitted the use of these terms. There was no 
loss of meaning in each case and hence while this word was translated into these four forms, 
the meaning was maintained in each case. 
 
Solve  
In some of Teacher C’s extracts given below, funa meant ‘solve.’ In the first extract, sizawufuna 
was used to mean solve and find. Such use of funa to mean find and solve was not commonly 
used by teachers as compared to other forms of the term. In this case, the word funa had an 
additional new meaning, more technical attached to it, hence an SST form of code switching 
was done here. 
Teacher C: When I draw the diagram using GeoGebra, A is 40, B is 66 side C is 11; 
the question is, solve all the missing parts. Yeyiphi esizawuyifuna kuqala (which one 
do I solve for first) /C/ sizawufuna bani (what are we going to find)? (Lesson 2). 
Teacher C: U-Sin x is equal to 0.8222 whatever stuff it is nhe wafuna (then you 
solved for the) i-arch angle le ka Sin. (Lesson 4). 
The use of esizawuyifuna by Teacher C is a specialist one. Note that this is an everyday word 
now employed to mean some special process in mathematics. This time it means solve for or 
find.  
The root word funa was translated and used precisely and consistently across teachers and by 
all teachers in this topic. This was the case despite the root word funa being used for five 
situations, that is, when the teacher meant looking for, want, need, find and solve. This was 
achieved through combining it with other words. Hence the meaning was determined using the 
company of words that the root word funa would be associated with. While analysis of this 
word has shown consistency and precision in translation by all the teachers, the effect on 
students of the multiple translations in one lesson still needs to be investigated. 
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Funa is an everyday word and hence teachers were comfortably using it in mathematics 
situations. Though it was used to mean ‘look for,’ ‘find,’ ‘need,’ ‘want,’ in all these situations 
the code switching was done precisely. It was used on few occasions to mean ‘solve.’ Again 
this was found to be precise though it was not used more oftenly. The mathematical usage of 
the ordinary everyday term funa in this case resulted in the alteration in meaning of this 
ordinary isiXhosa term. Again this is one of those words that teachers and students encounter 
early in the school life hence its precise use by all the teachers during the teaching of 
trigonometry. 
 
6.6 CONCLUSION  
Most of the code switched language teachers used in the classroom was found to fall into the 
public domain which is an everyday register. This according to Dowling (1998) does not 
provide the adquate mathematics students’ expected for students to know if it’s an end in itself. 
As noted by Borgioli (2008), students need to learn vocabulary as they participate in high-
quality mathematics lessons where the language is formal and not everyday form of talking.  
The existence of all these forms of (borrowing and transparent) code switching in teacher 
language shows a significant degree of an unconscious effort by the teachers to help their 
students grasp concepts. Teachers in this study were observed making moment by moment 
decisions on which language to use during teaching. Their decisions were influenced by the 
materials they have, the nature of language proficiency of their students, preparation and their 
own first language use in the classroom.  
Purely trigonometrical terms like hypotenuse, cosine, sine, and angle, diagonal among others 
were borrowed consistently through out the lessons observed. LWB was prevalent with these 
highly technical terms. Such borrowing resulted in precise use of these terms. Some terms used 
in everyday life that assumed special meanings in trigonometry were also borrowed precisely 
with varying degrees of consistently in how they were used. With such terms, teachers were 
observed alternating between English and isiXhosa borrowed forms of these words. These 
included words like adjacent and opposite. 
Terms that were consistently and precisely code switched were those that are used in everyday 
life by the teachers and the students, and those mathematical terms that students were exposed 
to in the early years of their learning, the Foundation Phase of the South African curriculum. 
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Such words had ready translated equivalency (RTE) and hence were consistently and precisely 
code switched into isiXhosa. 
The existence of isiXhosa words that have multiple meanings was also observed in teacher 
language. These included words like cala, funa, fumana and bala. These terms are used in 
everyday life, in trigonometry and other mathematical domains. In some observed cases, 
siXhosa lacked the capacity to express fine distinctions between similar terms and objects and 
also expressing minute variations in mathematics. Lack of planning for code switching resulted 
in inconsistent and imprecise use of such terms during teaching. Teachers concurred with the 
idea that it was not easy to come up with precise isiXhosa terms in the classroom and yet they 
still did not plan for code switching. It was also noted that teachers are not explicitly obliged 
to plan for code switching by any policy document. They are merely encouraged to consider it 
during teaching.  
It is advanced in this study that there is need for best practices in code switching and official 
documentation advising teachers to practice code switching transparently, precisely and 
consistently.  
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CHAPTER 7 
CODE SWITCHING CONSISTENCY AND PRECISION IN THE TEACHING OF 
GEOMETRY: ANALYSIS AND DISCUSSION 
7.1 INTRODUCTION 
This chapter presents the research findings for code switching consistency and precision in 
teacher language practices during the teaching of geometry to Grade 11 students. Section 7.2 
presents the quantitative findings of this topic. Section 7.3 focuses on the code switching 
strategies that emerged during the quantitative analysis. The remaining sections focus on the 
qualitative findings.  
In this chapter, acronyms presented in Table 7.1 are used. Their definitions and explanations 
are provided in detail in Chapter 5 and in Appendix 2.2. 
Table 7.1: Acronyms and terms used in Chapter 7. 
 
7.2 ANALYSIS OF TEACHER CODE SWITCHING FREQUENCY 
Analysis and presentation of data in this section focused on consistency in the frequency of 
teacher code switching. The intention was to identify and understand frequency of teacher code 
switching in the teaching of geometry. Discussion in this section focuses on: 
 General Teacher Code Switching Frequency 
 Code Switching per lesson Category 
 Code Switching Across Domains of Mathematical Practice 
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7.2.1 General teacher code switching frequency 
During the teaching of geometry to Grade 11 students, the participating teachers’ total code 
switching frequency across the five lessons is illustrated in Figures 7.1 to 7.3. 
 
 In Figure 7.1, Teacher A’s use of isiXhosa fluctuated between 21% and 37% across the five 
lessons. There was no consistency in total use across her lessons. As shown in Figure 7.2, 
Teacher B’s frequency of code switching into isiXhosa varied between 12% and 21%. On 
average Teacher B code switched less than Teacher A. 
A gradual decrease in Teacher C’s code switching frequency from 15% in Lesson 2 to 5% in 
Lesson 5 is displayed in Figure 7.3. Teacher C’s total frequency declined consistently across 
the five lessons. 
Comparably, Teacher A used isiXhosa more frequently than the other participating teachers 
(see Figure 7.4 below). On average, Teacher C code switched less than the other participating 
teachers across these lessons. 
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Figure 7.4: Comparison of Teacher Code Switching Frequency 
 
Of the total words spoken by Teacher A, Figure 7.4 shows that 27% of them were in isiXhosa 
while for Teacher B and C they were only 14% and 10% respectively. Across the five lessons, 
Teacher A taught in isiXhosa more than the others. There was no consistency in the total 
frequency across teachers during the teaching of geometry. 
 
7.2.2 Code switching per lesson category 
The participating teachers’ lessons during the teaching of geometry were analysed 
quantitatively for code switching per lesson categories developed from Gumperz (1982) and 
Mercer’s (1995) works. The results are presented in this section. 
 
Teacher A 
In all of Teacher A’s lessons, most of the isiXhosa words were used to explain concepts and to 
ask questions (see Figure 7.5) during teaching. No isiXhosa words were used by this teacher to 
make evaluative remarks (ER) throughout the teaching of geometry. 
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Figure 7.5: Frequency of Code Switching per Lesson Category for Teacher A 
 
While most of the students’ contributions during teaching were made in isiXhosa, Teacher A 
responded in English in most of the cases. From Figure 7.1, Teacher A used isiXhosa a 
minimum of 21% of the total frequency of words used across the five lessons. Most of the use 
of isiXhosa was to ask questions and to explain concepts. I observed that her students 
responded to her questions in isiXhosa, a language she used at least 20% of the teaching time.   
 
Teacher B 
As is indicated in Figure 7.6, Teacher B used isiXhosa more frequently to ask questions, 
followed by when he was explaining concepts to learners. A considerable percentage of 
isiXhosa was used to manage the classroom (CM) with lesson 5 contributing 25% of the 
isiXhosa terms used. 
No isiXhosa words were used for evaluative remarks (ER) across Teacher B’s lessons. 
Interestingly, home language was used during assessment of students in the classroom (CA). 
While Teacher B used isiXhosa to ask questions most of the time, his responses to student 
contribution were mainly in English as is shown in Figure 7.6 under RC. 
 
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
RC TQ TE CA ER CM
Fr
eq
u
en
cy
 %
Descriptor
Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
221 
 
 
Figure 7.6: Frequency of Code Switching per Lesson Category for Teacher B 
 
Teacher C 
While TE was frequently done in home language as compared to other lesson categories 
(Figure 7.7), Teacher C exhibits a different pattern of home language use from the other 
teachers. Teacher C responded more using isiXhosa in Lessons 3 to 5 as is shown in Figure 7.7 
below. Evaluative remarks were done in isiXhosa in Lesson 5 only. 
 
 
Figure 7.7: Frequency of Code Switching per Lesson Category for Teacher C 
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Teacher C frequently used isiXhosa to manage his class (CM) during the teaching of geometry. 
This was contributed more by his use of power point slides, overhead projector and students 
working in the computer laboratory which required him to explain and give instructions. Such 
instructions were given and explained using home language in a number of cases. Some 
classroom tasks were also explained in isiXhosa hence the presence of some isiXhosa words 
used to assess students in the classroom (CA). 
 
Comparison across lesson categories 
As indicated in Figure 7.8, participating teachers used isiXhosa more frequently during 
explanation and questioning. The use of home language in these two lesson categories was 
consistently done within and across lessons by all participating teachers. It was also done 
consistently across teachers. They used isiXhosa less frequently when they were making 
evaluative remarks (ER).  
 
Figure 7.8 Comparison of Teachers’ Code Switching Frequency across Lesson Categories 
 
Teacher B had the highest number of pupils in his class (37 students) as compared to Teachers 
A and C who had 15 and 13 respectively. It was interesting to note that Teacher C used isiXhosa 
for CM more than the other teachers (see Figure 7.8) even though he had the smallest class. 
This could have been caused by the pedagogical methods and media that the teacher used 
during the teaching of these lessons. Teachers A and C used power point slides and videos that 
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were pre-recorded. Teacher B used chalk and talk most of the time. Teacher C relied a lot on 
these videos and he used them extensively during his teaching. 
 
7.2.3 Code switching across domains of mathematical practice 
All the isiXhosa terms were analysed for their mathematical content. An analysis of code 
switched terms to determine mathematical content in each one of them was done using the 
domains of mathematical practices that were adapted from Dowling’s (1998) work. The results 
of this analysis are presented in Figures 7.9 to 7.12 below. 
 
Teacher A 
Figure 7.9 shows that the public domain was consistently used across Teacher A’s five lessons. 
More than 50% of the isiXhosa mathematical words used by Teacher A were in the everyday 
domain in all her lessons. 
 
 
Figure 7.9: Teacher A’s Code Switching across Domains of Mathematical Practice 
 
The expressive domain was consistently used throughout the five lessons. Interestingly, in all 
of her five lessons, the esoteric domain was evident though in very small percentages in each 
lesson. As discussed in later sections, the terms that were mainly in the esoteric domain were 
borrowed using either LWB or TLT. The descriptive domain was least used by Teacher A.  
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Teacher B 
IsiXhosa mathematical terms in the public domain dominated Teacher B’s language practice 
as indicated in Figure 7.10. In these lessons, Teacher B used isiXhosa mathematical terms in 
the public domain 56% of the total mathematical terms. Teaching in the public domain was 
consistently practiced across the five lessons.    
 
 
Figure 7.10: Teacher B’s Code Switching across Domains of Mathematical Practice 
 
The expressive domain (32% on average) was used considerably by Teacher B. In all his 
lessons, Teacher B did not use isiXhosa mathematical terms in the expressive domain.  The 
esoteric terms were also evident in Teacher B’s language at an average of 12% (see Figure 
7.10). As is the case with Teacher A, most of these esoteric terms used by Teacher B were in 
borrowed form. No descriptive terms were evident in Teacher B’s language practices during 
the teaching of geometry. 
 
Teacher C 
Figure 7.11 below shows that Teacher C consistently taught in the public domain in all the five 
lessons. In all his lessons except for Lesson 2, at least 70% of his isiXhosa mathematical 
vocabulary was in the public domain. 
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Figure 7.11: Teacher C’s Code Switching across Domains of Mathematical Practice 
 
The expressive domain comprised 28% of the isiXhosa terms and there was no consistency in 
the use of this domain across the five lessons. The esoteric domain was consistently below 10% 
of the total isiXhosa term throughout his teaching of geometry. In Lesson 2, there were no 
esoteric terms that were used by the teacher. Most of the esoteric terms used were borrowed. 
The descriptive domain was not evident in the isiXhosa terms that Teacher C used. 
 
Comparison across domains of mathematical practice 
All the three teachers taught in the public domain consistently as illustrated in Figure 7.12 
below. With each one of them, 55% of their isiXhosa mathematical terms were in the public 
domain. The expressive domain terms were also present in the participating teachers’ language 
as is depicted in Figure 7.12.  
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Figure 7.12 Comparison of Teachers’ Code Switching across Domains of Mathematical 
Practice 
 
The esoteric domain was more evident than the descriptive domain across all the teachers’ 
lessons. The esoteric domain, according to Dowling (1998), is highly mathematical in the 
language used and the content involved. Most of the esoteric terms were in the form of LWB. 
The descriptive domain was least used with only Teacher A having practiced it in one of her 
lessons. The frequent use of terms in the public domain to explain concepts and to ask questions 
implies that not much mathematics was taught. 
 
7.3 DATA ANALYSIS FOR CODE SWITCHING PRACTICES 
Code switching strategies that emerged during the teaching of trigonometry (Chapter 6) were 
also observed during the teaching of geometry. The emerging code switching trends in the 
teachers’ home language use with regards to borrowing and transparency are presented in this 
section.  
 
Teacher A 
During the teaching of geometry, borrowing code switching (BCS) was dominantly practiced 
by Teacher A (70%) as shown in Table 7.2. LWB constituted 66.5% of this BCS. Only 30% of 
Teacher A’s isiXhosa terms were transparently code switched. RTE comprised 23.5% of the 
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TCS terms that Teacher A used during the teaching of geometry. Other forms of TCS were not 
used frequently. PAR and SST were less practiced as indicated in Figure 7.13 
Table 7.2: Teacher A’s Code Switching Strategies 
 
 
 
Figure 7.13: Teacher A’s Code Switching Strategies 
 
For Teacher A, Lesson 5 had the highest frequency of code switching (32%). While LWB was 
used more frequently across her lessons, there was no consistency in the way LWB was 
practiced across lessons. LWB frequency fluctuated between 6.8% and 21.9% across Teacher 
A’s lessons. 
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Teacher B 
Borrowing code switching (BCS) by Teacher B shows a frequency of 69.1% of his total 
isiXhosa terms. BCS was mainly done through LWB (62%) as is presented in Table 7.3 and 
figure 7.14. In Lesson 2, LWB comprised 27.1% of the code switched terms. There was no 
consistency across lesson lessons of the frequency of LWB.  
Table 7.3: Teacher B’s Code Switching Strategies 
 
 
It was interesting to note that RTE had the highest frequency in Lesson 2 (Table 7.3). RTE was 
also not consistently practiced across Teacher B’s lessons. This was the case despite that of 
30.9% frequency of TCS, 26.3% was through RTE. 
 
Figure 7.14: Teacher B’s Code Switching Strategies 
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As is shown in Figure 7.14, SST was not used by Teacher B during the teaching of geometry. 
The total code switching frequency fluctuated across lessons.  
Teacher C 
As Table 7.4 indicates, Teacher C frequently used BCS to code switch into isiXhosa. LWB 
was frequently practiced (69.9%) by this teacher during the teaching of geometry. While TLT 
was practiced consistently, LWB was not as its frequency varied across the five lessons. 
Table 7.4: Teacher C’s Code Switching Strategies 
 
 
RTE comprised 24.2% of the total code switching that was done by Teacher C. this implies 
that most of the TCS was done through RTE. 
 
Figure 7.15: Teacher C’s Code Switching Strategies 
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Figure 7.15 indicates that two forms of TCS, which are SST and PAR, were not practiced by 
Teacher C. the total code switching fluctuated between 10.2% and 44% across the five lessons. 
This implies that Teacher C was inconsistent in the frequency of his code switching during 
teaching. 
From the discussion above, Teacher B and Teacher C’s Lesson 2 had the highest frequency of 
code switching. Teacher B’s frequency in this lesson is 44.3% (Table 7.3) and Teacher C’s 
frequency is 44.5% (Table 7.4). While their lessons were not focussing on the same geometrical 
concepts, the quantity of code switching was of interest to this study. 
 
7.3.1 Comparison of teacher code switching strategies 
The main strategy that all participating teachers used to code switch was BCS (71%) as shown 
in Table 7.5. Use of LWB strategy was consistently done across teachers during the teaching 
of geometry (A- 66.5%; B- 62%; C- 69.9%). This implies that at least two-thirds the isiXhosa 
terms used by participating teachers were through LWB. 
Table 7.5: Comparison of Teachers’ Code Switching Strategies. 
 
 
TCS was evident across all the teachers and on average 29% of the terms were transparently 
code switched. Across the teachers, most the TCS terms were achieved through RTE (24.7% 
on average). Table 7.5 indicates that RTE was consistently done across participating teachers 
(A- 23.5%; B- 26.3%; C- 24.2%).  
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A
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Average Total
TLT 3.5 7.1 6.8 5.8
LWB 66.5 62 66.9 65.2
SST 1.9 0 0 0.6
PAR 0.8 0.2 0 0.3
COM 3.8 4.4 2.1 3.4
RTE 23.5 26.3 24.2 24.7
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Figure 7.16: Comparison of Teachers’ Code Switching Strategies. 
 
The other forms of TCS were not frequently used. SST and PAR were not frequently practiced 
by all participating teachers. As shown in Figure 7.16, COM was on average practiced for 3.4% 
of the total isiXhosa terms.  
Most of the TCS terms, especially RTE, were taken from everyday life of the teacher and the 
students. They were mostly public domain terms. Some of these RTE terms were mainly those 
terms that students were introduced to at foundation and the intermediate phases of school 
education. No Grade 11 geometry terms were transparently code switched.  
 
7.3.2 Summary of the quantitative analysis 
Total code switching was not consistent across teachers and across lessons. Participating 
teachers were teaching classes located in three different districts in the Eastern Cape Province 
of South Africa. These teachers did not have anything in the form of policies, textbooks or 
guidelines to assist them as to when, where, how and how much they were to code switch. In 
these schools, code switching was left to the individual teacher’s discretion. These teachers 
were required to make moment by moment decisions about code switching. This resulted in a 
lack of consistency in the frequency of code switching across teachers and lessons. While they 
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had other materials provided by the school and the department of education, like pacesetters 
and prescribed textbooks that helped them to plan mathematical content, this was not the case 
with language-related aspects. All these schools had language policies that recognised English 
as LOLT. These policies were silent on how teachers could integrate home language through 
code switching in their teaching. Teachers did not have mathematical materials that could be 
used to plan for code switching in their classrooms. 
It was also observed that all participating teachers consistently code switched during 
questioning and explanation of concepts. Use of code switching for CM purposes varied across 
teachers and lessons. This was affected by the use of teaching aids such as overhead projectors, 
computers and power point presentations.  
The public domain of mathematical practices was prevalently used. The esoteric domain was 
evident in their lessons. A closer examination of the terms in the esoteric domain revealed that 
BCS (as explained in Section 7.2) was used to code switch most of the mathematical terms. 
Borrowing code switching was frequently practiced by all participating teachers. While LWB 
was prevalently practiced by all teachers, it was not consistently done across these teachers’ 
lessons. Most Grade 11 mathematical terms were code switched through BCS. RTE was 
significantly used by all teachers even though the terms that were commonly noted were those 
that are used in everyday life and those first introduced at foundation phase.  
 
7.4 TEACHER CODE SWITCHING CONSISTENCY AND PRECISION DURING 
EXPLANATION 
The teaching of geometry involved teachers spending time explaining concepts, theorems and 
procedures that were key to the learning process. As is indicated in Section 7.1.2 above, all the 
participating teachers used isiXhosa terms to explain concepts (TE) frequently, compared to 
other lesson categories. In this study I was interested in how consistent and precise these 
isiXhosa terms and phrases were code switched in relation to the established English 
mathematical register. Thus in this section, I focus on those situations where teachers used code 
switching consistently and precisely to explain concepts and those when it was not.  
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7.4.1 Consistent and precise teacher explanations in isiXhosa. 
Teachers spend most of their teaching time explaining theorems, instructions, procedures and 
other concepts in a given lesson. Teacher explanations that were considered in this section are 
those that were consistently and precisely used by the teachers during teaching. In the extracts 
below, Teacher A’s explanations using lingana (equal) are considered. 
Teacher A: U-angle B uyalingana no G1 uyabona (angle B is equal to G1 can you 
see) (Lesson 2). 
Teacher A: U-AO no-BO they are equal, if ngu-5 apha nalapha ngu-15 (if its 5 and 
here is also 15), so u-BO no-AO bayalingana (so BO and AO they are equal). U-AO 
ulingana na-OB lonto isinike intobana u- A1 ulingana no-B2 (AO is equal to OB, so 
therefore A1 is equal to B2) (Lesson 3). 
The use of lingana to mean ‘is equal to’ in the extracts above was consistent. In all of Teacher 
A’s lessons ‘lingana’ was consistently and precisely used. Lingana is the word that students 
first meet at the Foundation Phase. Its meaning does not change throughout school education. 
This consistent and precise use was also noted in Teacher B and Teacher C’s lessons as 
illustrated in the extracts below: 
Teacher B: Meaning u-DR ulingana nabani no-RC (is equal to RC), and also here 
u-AR ulingana nabani, no RD (is equal to RD) (Lesson 5). 
Teacher C: I-reference points zethu zonke ziyalingana zonke, (all of our reference 
points are equal). Siyalingana mos ku-0 sonke, ukhona umntu onalingana no-0 (at 0 
we are all equal right, when we are being measured from 0) (Lesson 1). 
In all the situations taken across the participating teachers’ lessons, there was consistency and 
precision in how lingana was used during teaching. I followed up the use of lingana by Teacher 
A during teaching and she mentioned some aspect of interest to this study:  
Researcher: Can we use ziyalingana and ziyafana interchangeably? 
Teacher A: Mhh it depends, lingana means equal to and ziyafana means they are 
the same, like for instance if I’m saying angle A, like let’s say 30, 30 nhe (right) u-
angle A uyalingana no- (is equal to) ACD bayalingana (they are equal). I can say 
bayafana, because bobabini bango-30 (they are the same because both of them are 30) 
/ok/ they are equal nhe (right) /ja/ and they are the same, Xhosa is too difficult. 
(Interview 2) 
 
It was interesting to hear an isiXhosa speaker, whose mother language is isiXhosa, admitting 
that isiXhosa is difficult. This was confirmed when the teacher was hesitant to accept whether 
sameness and equality could be used interchangeably or synonymously. While it can be 
debated whether or not ‘same’ and ‘equal’ are congruent terms, this teacher’s language 
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behaviour points to the need for teachers to think carefully before using words in mathematics. 
This becomes even more needed when the teacher is teaching students whose first language is 
not the LOLT. While lingana is an everyday term, it was important for it to be used cautiously 
and precisely during teaching.  
The other term that only Teacher A used consistently and precisely was ‘dibanisa’ to mean 
add. This is shown in the extracts taken from her lessons below:  
Teacher A: COD ulingana no-angle 3, umdibanise no- angle 4. U-angle 3 xa 
umdibanisa no-angle 4 iyafana nongathi udibanisa u- angle 3 (COD is equal to angle 
3, add it to angle 4. If you add angle 3 and angle 4, it’s the same as adding angle 3). 
(Lesson 5). 
Teacher A: BOD umdibanise nabani no-COD (BOD is equal to what, to COD). Le-
angle xa uyidibanise nale-angle (this angle, if you add it to this angle). (Lesson 5). 
The use of dibanisa to mean ‘add’ or ‘sum’ in these extracts was consistent and precise. The 
teacher used dibanisa to mean adding angles together to get the third. Besides dealing with 
angles, she also used dibanisa to mean simple and normal addition of numbers. This was 
evident in all of Teacher A’s language practices throughout the teaching of geometry. This is 
another word that is first encountered at Foundation Phase at school. Dibanisa is also used in 
everyday life of the pupils. Its every day meaning is precisely the same as its mathematical 
meaning.  
The two terms discussed so far are not specific to geometry, they cut across sub-registers of 
mathematics. However there are some terms that were used by teachers which are more 
pronounced in geometry than in other sub-registers of mathematics. These include bisect which 
Teacher A and B explained in the extracts below. In the first extract, bisecting an angle implies 
dividing it into two equal parts and in the second extract, Teacher A uses phakathi to mean in 
the middle. This was consistently used by Teacher A during her teaching of geometry. 
Teacher A: Once kuthwe (they say) bisect, meaning that yohlula la-angle (it divides 
that angle) in the middle. (Lesson 2). 
Teacher A: Ebengu- (it was) 52, then la-AF wafika wohlula (that AF divided), 
bisector, wafika la-AF wohlula la-angle phakathi yangu-26 and 26 (that AF divided 
that angle in the middle, it became 26 and 26). (Lesson 2). 
Teacher B: Ok, uthi ezi bisectayo (he says bisecting lines) give us 900 nhe (right) 
(Lesson 5). 
Teacher B: But now when we talk of bisect, si-special case santoni, se-intersection 
(it’s a special case of intersection). (Lesson 5). 
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Teacher B chose to use the TLT form of borrowing when he was dealing with bisecting. He 
went on to link bisection together with intersection using LWB when he said si-special case 
se-intersection. While consistency in use was maintained across lessons, there was no 
consistency in use across teachers during their teaching. Teacher C did not use it in all his 
lessons. 
During interviews, Teacher B mentioned that hlula ngaphakathi means bisect although he did 
not use this translation in any of his lessons. Teacher A was asked in the interview what 
bisecting means and he replied: “Yohlula phakathi ja phakathi (in the middle) equally ja 
yohlula (divide) not just phakathi (in the middle), equally, yohlula (divide). Yohlula it means 
divide yes into two, in the centre, in the middle, divide the angle phakathi (in the middle).” 
After this explanation, the teacher added even further that it was not just dividing but equally: 
“Yohlula ngokulinganayo (divide equally), equally ngokulinganayo, iyalingana mos u-equal, 
yohlula ngokulinganayo (divide equally, it means equally), divide equally.”  
Teacher B used a different wording when he was asked to explain ‘bisect’ in isiXhosa. 
Researcher: How would you explain bisect in isiXhosa? 
Teacher B: Ja inqumla ehalfini (it cut’s in half) inqumla which means it cuts into 
equal halves, ja inqumla ehalfini. I always use bisect with intersect because I want 
them to always understand the difference between intersect and bisect. When it 
intersects, it passes anywhere inqumla nje (it passes through) anywhere on the line. 
But if you talk about bisect, it passes through the midpoint so it has to divide the 
other line maybe into two equal parts. So when I’m using Xhosa to explain that, 
kufuneka zilingane, eli cala funeka lilingane neli cala you know (both sides have to 
be equal, this side has to be equal to this side) (Interview 2) 
The word inqumla ehalfini meaning to cut into half was used. Teacher B contrasted two 
geometrical terms, bisect and intersect, in his explanation above. And he said intersect is 
inqumla nje (just cuts) as compared to bisect which is inqumla ehalfini (cut into half). Teacher 
B was more specific in distinguishing bisecting and intersecting. There was no consistency 
across these teachers considering the words they chose to translate ‘bisect’ during the 
interviews. Teacher A and Teacher B were observed teaching Grade 11 classes that are in two 
different districts of Eastern Cape Province and are 120 km apart. These two teachers were 
using two dialects of isiXhosa. During interviews, both teachers agreed that they were not using 
exactly the same dialects of isiXhosa as other dominant languages in their communities were 
also influencing their isiXhosa vocabulary. This shows that interference of dialects in choice 
of precise terms will only be solved by instituting standardization of terms across the province. 
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There are other words that teachers used precisely and consistently with mathematical 
definitions but for a few times. Such words include the RTE for ‘line’ which is komgca as in 
illustrated in the extract from Teacher A’s lesson. This is a precise isiXhosa term for ‘line’. 
Teacher A: U-B ngu-40, usezantsi komgca (B is 40, it is below the line). (Lesson 1). 
The other word teachers used more frequently during explanation was fumana. All teachers 
used it consistently and precisely to mean ‘find/found’ or ‘get,’ as is shown in the extracts 
below: 
Teacher A: Samfumana u-ACD, ngu- 300 (We found that ACD is 300) and 
samfumana u-CD (and we got CD) (Lesson 2). 
Teacher B: Emveni kokuba ufumene lena i-angle wafumana leya of course leya 
izawubankulu kuna leya (after you got this angle and that angle, of course this one will 
be greater than that on). (Lesson 3). 
Teacher C: So sizawuyifumana le-angle (we will find this angle), leya siyifumene 
(that one we’ve found it). (Lesson 2). 
 
In all the cases, fumana was consistently and precisely code switched by all the participating 
teachers during explanations. Fumana is an everyday term that pupils and teachers use quite 
often outside the classroom. The everyday use of fumana retains the same meaning as when 
used for mathematical purposes. This word is also used in school from foundation phase hence 
the reason it was used comfortably with precision by all teachers in this study. During the 
interviews, Teacher B gave an alternative word for fumana:  
Researcher: What did you mean by ‘i-gradient singayithola njani?’  
Teacher B: I meant singayifumana njani (how can we find it), how can we get the 
gradient. 
Researcher: So fumana it’s the same as ukuthola?  
Teacher B: Ukuthola is ukufumana, it’s the same. Singayofumana njani okanye 
siyifumana njani i-gradient singayifumana njani (how can we get the gradient). Yes 
it’s the same.  (Interview 2) 
Teacher B confirmed that fumana and ukuthola are terms that can be used synonymously. This 
only came out in the interviews. All the teachers did not use this synonym. During the 
interviews, Teacher B explained what ‘undefined’ would be translated to in isiXhosa. The term 
‘undefined’ was referred to as ayifumaneki by Teacher B meaning ‘that which we cannot find 
or get.’ The root word here is still fumana. 
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Researcher: You solved and the gradient was undefined, what is the IsiXhosa term 
for ‘undefined?’ 
Teacher B: Undefined ayifumaneki (you can’t get it) you can’t get to the solution. 
Ayifumaneki even though they say something is undefined, the thing is there but 
you cannot define it. Ja it doesn’t exist, ayikho ayifumaneki (its not there you can 
not get it).  (Interview 2). 
The terms that were consistently and precisely code switched are generally every day terms 
such as fumana, dibanisa, lingana and ayifumaneki. More mathematical terms in isiXhosa were 
not common in teacher explanations. In the extracts taken from all the teachers, esoteric terms 
such as equation, angle and its various types (acute, obtuse, reflex, corresponding, alternate, 
and others), were consistently borrowed in all their lessons. No attempt was made to translate 
these. As such, they were all borrowed through LWB during explanation. Use of LWB ensured 
precision in the borrowed terms as the whole word or phrase was retained except for the added 
prefix. 
Terms that were precisely and consistently used during explanation as teachers were teaching 
geometry were:  
 Terms that the teacher and students have been introduced to and used in the foundation 
and intermediate phases of schooling.  
 Terms that were only used for a short time in a given lesson and were never used again 
in later lesson or sections of the same lesson.  
 Terms that both teachers and students used in their everyday life outside the classroom, 
and 
 Terms that were borrowed mostly through LWB. 
 
7.4.2 Consistent and imprecise teacher explanations 
Some explanations were consistently used by the participating teachers though they were not 
precise. Teachers observed consistently taught using imprecise isiXhosa translations in some 
of their lessons. Some examples of such cases are shown in the extracts below: 
Teacher A: Yi- exterior angle, yi-angle engaphandle (it’s an exterior angle, the angle 
outside), exterior angle of a triangle. (Lesson 5). 
Teacher A: Izolo sithethile nge- exterior angle of a triangle (yesterday we spoke about 
exterior angle of a triangle). I-angle engaphandle kwe-triangle itheni (what did we 
say about the exterior angle)?  (Lesson 4). 
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Teacher A: It’s outside the triangle nanstiya i-triangle ABC (there is the triangle 
ABC). So ingaphandle (its outside) yi- (it’s an) exterior angle. (Lesson 5). 
The extracts above were taken from three different lessons taught by Teacher A. The use of 
ingaphandle to mean outside was intended for clarity purposes. Ingaphandle was used when 
Teacher A was explaining an exterior angle of a triangle which she referred to as ‘i-angle 
engaphandle kwe-triangle’. This literally translated means ‘an angle outside the triangle.’ 
In all the cases, the same word was used to refer to exterior angle, that is, ‘i-angle 
engaphandle’. During interviews I asked the teacher to explain what exterior angle meant in 
isiXhosa and she said “In Xhosa, i-exterior angle, yi-angle engaphandle kwi-triangle (is an 
angle outside of the triangle).” She repeated what she had said during the lesson. 
While Teacher A was consistent in using this word, it was not precise. The idea of exterior 
angles is not fully captured in the term used. This is because ingaphandle or engaphandle 
(outside) can be used to mean anywhere outside the triangle and anyhow. This will need to be 
qualified and made specific for it to be precise. Ingaphandle was consistently used but it’s not 
precise because exterior angle does not simply mean outside. In mathematics, the term exterior 
angle is precisely defined as the angle formed by any side of a polygon and the extension of its 
adjacent side. This definition makes engaphandle imprecise.  An exterior angle is in a defined 
position outside the triangle. This implies that the exterior angle cannot be reflex whereas 
engaphandle meaning outside of a given polygon can be reflex. Thus the teacher’s statement 
needed to be qualified further for it to fully capture the concept of exterior angles of a triangle. 
Engaphandle/ingaphandle will have to be redefined and that definition restricted to 
mathematical use if this word is to be adopted for mathematical purposes. The challenge will 
be to distinguish its mathematical use from its use in everyday life which will interfere with 
the chosen new or extended meaning of the word. Thus while Teacher A consistently used 
engaphandle in her lessons, the term was not precise. 
Use of symbols is inevitable in geometry. Symbols are used extensively to represent quantities 
such as angles, lines, sides of shapes and faces, chords and arcs among others. All teachers 
used such symbols when they were explaining concepts. In using such symbols, some 
information was left out. This resulted in the symbols used becoming open to many 
interpretations rendering the symbols used imprecise. Some examples are given in the extracts 
below: 
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Teacher A: And then ACE sinaye, u-ACE samfumana. U-ACE nanku u-ACE, u-
ACE yangubani? (We have ACE, we found ACE. Here is ACE, what is ACE?). 
(Lesson 2). 
In the extract above, what ACE represents is not mentioned. The teacher just says u- ACE. This 
then results in ACE being open to many interpretations especially if the diagram is not given, 
or crowded or is not clear. Such language patterns were frequently observed in Teacher A’s 
lessons during the teaching of geometry.  
I observed that Teacher C taught in the same manner as Teacher A and was not providing 
defining terms to the symbols chosen. The extracts below are taken from some of his lessons 
that I observed. 
Teacher C: Sifuna u-D no-C (we are looking for D & C) but we need to find u-A. 
(Lesson 2). 
 Teacher C: Uba singasebenizisa u-MPQ singamfumana u-G, then izobangubani u-
G? (If we use MPQ we can get G, so what will G be?) (Lesson 2). 
In addition, I observed that Teacher A was consistent in borrowing when naming and referring 
to angles, arcs and lines. She used prefixes to identify these angles and lines, for example, u-
ACD, u-CD, u- AB. But when she spoke mostly in English, she specified what these symbols 
represented. An example is in the following extract where she said ‘angle ACD’, ‘angle ECD’, 
le-angle ACE.  
Teacher A: Angle ACE = angle ACD + angle ECD. Le (this) angle, le (this) angle 
ACE ulingana no (is equal to) ACE + DCE.  (Lesson 2). 
The absence of key defining terms like ‘angle’ ACD, ‘line’ CD, ‘arc’ CB makes these 
explanations imprecise and those letters may be interpreted to mean other concepts. An 
example is where ACD can be an angle, a line or an arc. This brought confusion in one of her 
lessons and she ended up explaining how angles are identified in the two extracts below. 
Teacher A: We don’t have angle AB, AB is a line, a line segment uba sithetha ngale 
angle sithini (if we’re talking about this angle what do we say) Angle A, uba sithetha 
ngale angle (and if we are talking about this angle) angle B okanye sithini (or what do 
we say) BAC ibe phakathi i-angle siyabona (the angle must be in the middle can you 
see) CBA, nansti i-angle esithetha ngayo (there is the angle we’re talking about) BCA 
nantsiya –angle esithetha ngayo (here is the angle that we’re talking about) okanye 
(or) C1 not BC, BC is not an angle. (Lesson 2). 
Teacher A: Kwakhona (again) BAC, can you see BAC jongani (look here) BAC 
siyabona (can you see) BAC three letters, BAC nhe (right) now liphakathi yile-angle 
sithetha ngayo, yintoni ephakathi ngu-A, ngu-A esithetha ngaye (so the one in the 
middle is the one we’re talking about, so which one is in the middle, A, so we’re talking 
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about A) it means we are talking about angle A uyabona (can you see), so angle A, 
BAC uyabona (can you see). (Lesson 2). 
Teacher A was responding to how her pupils had referred to an angle as BC. This mixing up 
of naming of concepts can be attributed to how the teacher was naming them and referring to 
them in previous lessons. The teacher would just say AC instead of saying line AC, or ACD 
instead of saying angle ACD. In this particular lesson, it appeared that pupils were confusing 
these symbols. The effects of this imprecise use manifested itself during her teaching and she 
was able to correct it. But with other teachers, this was never corrected as no such opportunity 
to correct this availed itself. Teachers continued to use symbols only without mentioning what 
they stood for especially during code switching.  
Teachers B and C were also consistent in referring to angles, arcs and lines as CA or ACD 
without giving the defining term of the symbol used. This also resulted in imprecise use of 
language during their teaching. Across teachers, I noted that Teacher A frequently used this 
consistent but imprecise way of naming symbols as compared to other participating teachers. 
A few instances noted from Teachers B and C are given below. 
Teacher B: Besiyibalile i-gradient ka-AB, yaba ngu -3/4 (we had already calculate the 
gradient of AB right, and we got -3/4). I-gradient eka- CD (the gradient of CD) 
besiyibalile nayo (we also calculated it) (Lesson 1). 
In this instance, Teacher B was talking of calculating the gradient of straight lines AB and CD. 
The defining term ‘line’, to these symbols, was omitted in the teacher language. This made the 
teacher’s language imprecise even though there was consistency in using the borrowed forms. 
The same was observed with Teacher C.  
Teacher C: Simconstructile u- (we have constructed) A to C, now it means that sine- 
(we have) AC i-chord yethu. (Lesson 5). 
In the extracts above, Teacher C was consistent in leaving out the defining terms such as line, 
angle, and chord. This made his statements imprecise due to the omission of this key defining 
information. This is even more evident where the teacher had to include i-chord yethu to specify 
what AC represented. Leaving out these defining terms makes language used imprecise 
because it becomes open to many interpretations. As mentioned in other sections, this could 
have been caused by the teacher’s assumption that his reference to the diagrams would help 
students see what those symbols represented. While it may be argued that the teacher was using 
diagrams from which students were expected to refer for themselves what these symbols 
represented, teacher’s precise use of mathematical language is always paramount. 
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As noted in the discussions above, this imprecise use led to confusion which was later corrected 
by the teacher. But even after correcting the mistake, the teacher continued to pronounce these 
symbols without their defining term. Teacher language need to be carefully scrutinised as it 
may hinder acquisition of concepts. Teachers are encouraged to make connections between 
mathematical language and the symbols associated with the language (Booker, 2002) during 
teaching.  
 
7.4.3 Inconsistent and precise teacher explanations 
Some isiXhosa terms chosen during teacher explanations were inconsistently used even though 
they were precise. Some examples given in the extracts below are taken from these 
participating teachers’ lessons.  
Teacher A: The exterior angle of a triangle is equal to the sum of the two opposite 
interior angles, opposite interior angles eziphakathi kwintoni kwi-triangle yethu 
siyavana ke (that inside of our triangle do you understand)? (Lesson 2). 
The use of eziphakathi to mean ‘inside’ or ‘interior’ is of interest. The key phrase was ‘opposite 
interior angles,’ but only one word, ‘interior’ was translated. The translation used is precise yet 
it was only used once to refer to interior angles hence the inconsistency in use of the isiXhosa 
word. I also noted that the whole phrase ‘opposite interior angles’ was not translated. Rather 
the teacher chose to translate part of the phrase. The other word ‘opposite’ is an everyday word 
that teachers and students use in their day to day life outside the classroom. This word was 
completely ignored by the teacher. 
In some cases, teachers would use different terms interchangeably to mean one concept. This 
resulted in inconsistency in use even with those terms that were precise. An example is taken 
from Teacher B’s lessons where the concept ‘calculate’ was encountered. 
Teacher B: Masiyibale kaloku, yibale ujonge uba uzawufumana bani (calculate it 
and then check what you will get as an answer). (Lesson 2). 
 Teacher B: To find the gradient you said that tan α = m, therefore tan α sambala 
ngu-600 (we calculated to be 600). (Lesson 2). 
 
In the extracts above, Teacher B used bala to mean ‘calculate.’ This translation was precise yet 
not so oftenly used. Teacher B used it for a few times and resorted back to either English and 
borrowing. Thus this resulted in Teacher B inconsistently using this transparent term bala. In 
some cases he used other terms as shown below: 
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Teacher B: What do you have there, khawupresse u-tangent of 1800 ucheckishe uba 
ufumana ntoni (can you press tan 1800 and see what it is that you get). (Lesson 2). 
Teacher B: Khawucofe u-4/3 ujonge uba ufumana bani (press 4/3 and see what it is 
you). (Lesson 2). 
In this extract, interest is in the word khawupresse. Here the teacher wants the students to punch 
numbers on their calculators to check tan 1800. In other sections, Teacher B used various terms 
interchangeably like ‘calculate,’ bala, cofa and ‘press.’ There was inconsistency in the use of 
these terms though some of them were precisely used. In the extracts above, Teacher B 
inconsistently used the translated terms that required students to use their calculators. He used 
cofa RTE form and khawupresse TLT form. While both these terms are precise, they were used 
inconsistently. Each of them was used once in this lesson and nowhere else.  
There were also other ‘once-occurring terms’ that teachers used. These are precise terms that 
teachers would choose to represent a concept and would only use them once or twice in a given 
lesson. Hence these precise terms were inconsistently used. One such term was krwela (draw).  
Teacher C: Andazi noba uzikrwela intloko (I’m not sure if you are just scratching 
your head or what). (Lesson 2). 
Teacher C uses krwela to mean ‘scratch’ in this context and it was for classroom management 
purposes. In Chapter 6, this same word was used by Teacher A and Teacher B to refer to 
drawing of a line. While this word has been used correctly and precisely contextually for 
classroom management, I consider this use for mathematical purposes as inconsistent since it 
was used here to mean scratch. It was used to refer to a totally different concept.  
Another ‘once occurring term’ used by Teacher B was plota. The term plota (transliterated 
form of plot) was used precisely by Teacher B. It was only used in one lesson for a few times 
and nowhere else during the teaching of geometry. While its use was precise in that there was 
no loose of meaning when it was used, there was no consistency in the use of this TLT word 
for plot.  
Teacher B: If we were to plot leya (that one), yiza yizoplota msinya, ndifuna nide 
niqhele okuku plota (come plot that line quickly, I want you guys to get used to 
plotting). (Lesson 2). 
Teacher B: Yiza, yizoplota u- (come and plot) (1, 2) ndifuna kube lula xa sisenza i-
graphs (I want to make it easy for you when we’re doing graphs). (Lesson 2). 
 
During interviews, Teacher B was asked how he would explain in isiXhosa ‘the plotting of 
points’ on a Cartesian plane and he responded as shown below: 
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Teacher B: When you plot, plot nhe (right) like identifying, in isiXhosa uyachonga 
when you identify uyachonga. So maybe it’s going to be something that is closer to 
identify because when you are plotting a point, you are identifying where that 
point is on that Cartesian plane. So maybe you can say masizichinge ezi points (let 
us identify the points), let us identify them, where are they situated in the Cartesian 
plane and maybe draw them. (Interview 2). 
The first words of Teacher B’s response indicate that precise code switching will need to be 
given careful thought and time. For Teacher B to be able to identify an isiXhosa word for ‘plot,’ 
he first looked for another English word that he thought was a synonym for plot. He repeated 
the word twice without translating it and later diverted and focused on what he thought was the 
synonym of ‘plot.’ 
The word chosen was ‘identify.’ And Teacher B concurs that the word he chose uyachonga 
(identify) was the closest he could get to mean ‘plot.’ The teacher then translated ‘identify’ and 
later tried to relate it to ‘plot.’ Such a process cannot be expected to occur abruptly, 
spontaneously and accurately in the classroom. It needs planning which Teacher B and all the 
others reiterated that they do not practice in teaching.  
In this section, I considered situations where teachers were observed code switching precisely 
but inconsistently. This occurred because teachers chose to translate some words and left some 
words of a mathematical concept in a given phrase. This resulted in what I have termed 
selective code switching, where teachers for one reason or another, select words they want to 
translate within a given phrase. An example cited above is ‘opposite interior angles.’ Teachers 
translated ‘interior’ leaving out opposite and angles. This resulted in an inconsistent translation. 
Secondly, some terms were translated in the form of ‘once-occurring terms’ resulting in 
inconsistency of use even though the terms were precisely translated. Thirdly, teachers used 
more than one translation for one concept. While chosen translations were precise in some 
cases, use of these translations was not consistent. 
In this study, borrowing was frequently practiced by all participating teachers. In most cases, I 
observed that precision was ensured when words were borrowed but in a number of cases, the 
use of such terms during teaching was not consistent. In some cases, ‘once-occurring terms’ 
were used once or twice and never again in the lesson or across lessons.  Lastly, teachers used 
different isiXhosa terms interchangeably for one concept. This resulted in terms being 
borrowed inconsistently.   
 
244 
 
7.4.4 Inconsistent and imprecise teacher explanations 
Some terms teachers used during explanation of geometry concepts were found to be imprecise 
and inconsistent. This was caused by some factors that are discussed below. 
Teacher A used u-angle BOC once and there after she just refers to it as BOC. The teacher 
assumed that pupils would be able to connect on their own since they were referring to diagrams 
which were on the chalkboard. This is shown in the extract below: 
Teacher A:  U-angle BOC, jonga u- (look at) BOC, uyambona u- (can you see) BOC, 
hayi maan (no man) DOC ayingo (not) BOC, DOC can you see. U-DOC yena 
ulingana nabani (is equal to) angle 3 + 4, DOC or COD ziyafana (it’s the same thing). 
So angle 3 + angle 4 niyabona (can you see), so COD nalo (and) angle 3 + angle 4. 
(Lesson 5). 
 
In her further explanation in this same lesson, Teacher A was demonstrating that two angles 
identified differently are actually equal. In this case she used angle 3 + 4 and DOC or COD and 
she concluded that ziyafana (they are the same). There is no consistency in Teacher A’s use of 
these symbols and the absence of defining terms in this case makes her explanation imprecise. 
This also manifested itself in other lessons where the teacher was explaining angles. 
Similar observations were made from Teacher C’s lessons. 
Teacher C: The angles kengoku ezitheni ezi (now that are) opposite to that 70 ngula-
30 (they are 30) na- 40 (and 40), so when you add 30 and 40 funeka bakunike (they 
have to give you) that angle i-opposite yona (it). (Lesson 5). 
The numbers mentioned in this extract are actually degrees and yet the teacher did not use that 
defining term. The word ‘angle’ is also missing in Teacher C’s language. This makes the 
language used imprecise and because in some instances he was using these defining terms, it 
is also inconsistent.   
In Teacher A and B’s explanations, I observed that the use of IsiXhosa in general was not for 
increasing access to mathematical concepts. Terms that were more esoteric and more 
mathematical were code switched through LWB. Code switching using RTE isiXhosa terms 
was done mainly with public domain terms. IsiXhosa was used to signal progress, to seek 
confirmation and approval so that the teacher can progress to the next aspect. This is apparent 
in the extract below: 
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Teacher A: 1800 siyayibona (can you see) i-obtuse kuthwa (they say) it is greater 
than 900 but less than 1800 yintoni leyo (and what is that) an obtuse angle. (Lesson 
1). 
Teacher A: And then masijonge elandelayo (let’s look at the next one) α is straight 
angle siyayibona sonke (can we all see) niyayibona i- (can you see the) straight angle. 
BAC α = 1800 exactly 1800 i-straight angle and then sibena ntoni (what else do we 
have) a reflex angle and then sibene (we have a) reflex angle i-reflex angle kuthwani 
yona (what are we told, it)? It’s great than 180 but less than 3600, siyayibona i- (can 
you see there) reflex angle? Masiye ke kwi (ok let’s go to) perpendicular lines, AD 
is perpendicular to CD it’s one of the four angles that meet at E. (Lesson 1). 
In this explanation, all the key words are in English. IsiXhosa was used to signal progression 
to the next task and to check if the class was attentive. All the RTE words in these extracts are 
everyday words. Close analysis of these extracts shows that the actual mathematics was being 
conveyed in English. IsiXhosa was used for CM purposes.  
Teacher C: I don’t agree with you, niyayiba le-(you are stealing this) angle, the angle 
is on the other side, le (this) angle ingapha ngoku (is this side) ayikho (it’s not) on 
the other side. (Lesson 2). 
In responding to student contribution, the teacher used an everyday term niyayiba le-angle (you 
are stealing this angle), which was not precise for this specific situation. The students had used 
a wrong angle and hence stealing would not be precise to refer to the wrong use of this angle. 
The word used is not consistent. Stealing is not precise and accurate to mean taking the wrong 
angle. Teacher C also used niyayiba (stealing) once and was never used again hence the 
inconsistency. 
In the extracts below, the translation and situation in which ‘construction’ was used is 
discussed.  
Teacher A: baku- (they are on) AOB, right into eyenzekayo, nantsi lento (what is 
happening is) and then sam-constructor ngokwethu sano- D, sano-1 phaya, imbangi 
yoba sibeno 1 it’s because sithe sawu-constructor phayana safumanisa intobana 
sina-2 angles zika C niyabona (we constructed D and then we got 1 there, the reason 
why we have that 1 is because after we constructed D, we ended up dividing C into two 
angles can you see). (Lesson 5). 
Teacher A: You construct a line CE besingamnikwanga u- (we were not given line) 
CE sizivakelele u- (we constructed) CE. (Lesson 4). 
The teacher is using a different term for construction in these extracts. Actually no construction 
was done in this case. Construction in geometry means to draw shapes, angles or lines 
accurately which was not the case in this lesson. No accuracy was ensured in the additional 
drawings that were made to assist in solving the problem. The act that was done was not 
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construction hence teacher language lacked precision.  The term was used in the borrowed 
version while earlier in other extracts from other lessons, the teacher used an isiXhosa word 
sizivakelele to mean construct. The word used was not precise and now the teacher resorted 
back to borrowing. There was inconsistent use of the term for construction which is a key 
concept in Geometry. 
 
7.5 TEACHER CODE SWITCHING CONSISTENCY AND PRECISION DURING 
QUESTIONING 
 
During the teaching of geometry, questions were extensively used by all participating teachers. 
Most of the isiXhosa terms used during teaching by these teachers were mainly for questioning 
(see Section 7.1.2 above). While all forms of code switching strategies were evident in 
teachers’ language during questioning, borrowing was most frequent. In this section, I will 
focus on how teachers used borrowing (BCS) and transparent (TCS) code switching strategies 
during their teaching. 
 
7.5.1 Teacher questioning and borrowing code switching strategies 
7.5.1.1 Use of Loan Word Borrowing (LWB) 
Mathematical terms that relate to Grade 11 geometry were borrowed in most cases through 
LWB. Teachers did not make noticeable efforts in their language use to translate these terms 
into their language during teaching of geometry. Resultantly, most of their teaching was taking 
place in English since LWB was achieved through inserting a prefix to an already existing 
English term. There are numerous examples of participating teachers’ use of LWB that I 
observed during my classroom visits. Some terms that were frequently borrowed included 
angles and their types, triangles and its types, properties of polygons, the circle and its 
properties. For the purposes of this study, my ensuing discussion will focus only on types of 
angles, circle geometry and graphs.  
 
 
 
247 
 
Angles and their types 
The word ‘angle’ was borrowed using LWB all the time by all teachers. No attempt was made 
to translate it to siXhosa. The extracts below illustrates some of the situations in which the 
word was used. In each of the cases, my interest was in checking and understanding whether 
teachers’ code switching was consistent and precise. 
Teacher A: Xa uzijongile zoyi-2 eza-angle zisinika bani (when you look at the two 
angles, what do they give us)? (Lesson 4). 
Teacher B: Iphi enye i-angle (where is the other angle)? Lena i-angle izawuba 
ngubani? (What will be this angle?) (Lesson 3). 
Teacher C: Can you show us le-angle othetha ngayo (the angle that you are talking 
about)? Le-angle H uyalingana nala-angle 34 (this angle H is equal to that angle 34)? 
(Lesson 4). 
In all the cases, the word ‘angle’ is consistently being borrowed. There is no loss of meaning 
in each of the cases cited above where the word was used. This is because there is no change 
that has been made to the word except adding prefixes such as le-, i-,eza- and la-. Otherwise 
the word ‘angle’ has been retained both in spelling and pronunciation.  
Again when dealing with different types of angles, LWB was used. All the words for different 
types of angles were borrowed. These include acute angle, obtuse angle, and reflex angle.   
Teacher A: I-acute angle itheni? What are the properties of an acute angle? 
(Lesson 4). 
This question was asked by the teacher in the interest of trying to have pupils describe an acute 
angle. The isiXhosa part does not bring out the intended aspects. The question lacks clarity. 
What the question requires comes out clearly when the teacher asked the question in English. 
There is no precision in the way the isiXhosa question has been presented. 
Teacher A: I-obtuse angle siyenza njani, i-obtuse angle yona? (How do we draw an 
obtuse angle)? (Lesson 4). 
This question solicits information on how to draw an obtuse angle and the teacher uses the 
word 'siyenza njani' meaning how we do. In other sections of this chapter and the previous, the 
teacher used drawisha, zoba or krwela to mean draw. One of these forms could have been used 
in this case. Thus there is lack of consistency in the way the teacher is using her language to 
ask questions. Also the use of ‘siyenza njani’ is not precise as it does not state that what is 
required is to draw and not just says ‘doing.’ 
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Teacher B and C also worked with various types of angles. Some of the extracts taken from 
their lessons are given in this section. 
Teacher B: Iye yangubani, la-obtuse minus la-acute, so ngubani (what is it, it’s that 
obtuse minus that acute, so what is it) (Lesson 3). 
Teacher C: Why sisithi yi- (why do we say it’s an) obtuse angle? Obtuse angle, why 
iyi- (is it an) obtuse angle? (Lesson 3). 
All the different types of angles were borrowed through LWB. None of these were 
transliterated or transparently borrowed. One reason Teacher B gave during interviews was 
that these terms are not part of their everyday life hence they would not have any ready 
translated equivalent. Teacher C added that “if one would want to talk about these angles, one 
would have to think of examples of things that will be good examples. Otherwise we do not use 
these words when talking at home.” The borrowing that was done here was consistent.   
When dealing with lines and angles, the different angles that are formed were all borrowed 
through LWB. Again no attempt was made to use the transparent form of code switching of 
these terms. The terms that teachers borrowed frequently included vertically opposite angles, 
corresponding angles, co-interior angles, alternate angles and reference angle.  
Teacher A: Yhini kengoku (so what is the problem) they are vertically opposite 
kutheni ningazukwazi i- (why don’t you know) vertically opposite angles sitheni 
enge- (what did we say about) vertically opposite angles? (Lesson 1). 
Teacher A: Kwi- (in the) alternate angles, corresponding angles ne- (and) co-
interior angles sizibona ngantoni (how can we identify them)? (Lesson 1). 
Teacher A: Corresponding angles are equal, zeziphi ezi-lines zibangela uba zibe zi-
corresponding angles, zeziphi ezi-lines zi-parallel pha? (Which lines are cause them 
to be corresponding angles, which parallel lines)? (Lesson 2). 
All the key words showing different types of angles are spelt in English. It is either the question 
at the end of the explanation or just some few every day terms that are phrased in isiXhosa. 
This was commonly practiced by Teacher A. 
During interviews, Teacher C was asked to explain in isiXhosa the concept of opposite angles 
of a cyclic quadrilateral. His response is given below: 
Researcher: How do you explain in IsiXhosa opposite angles of a cyclic quad? 
Teacher C: I think the description yakho (your) will use the diagram to explain.  
Parents, they will do figurative things that ubani no bani ba- (so and so, and so and 
so are) against, and then ubani no bani ba- (so and so, and so and so are) opposite. 
Starting with what they know and challenge things that are there in the 
community. Wena uhleli ngapha mna ndihleli ngapha, uhleli njani, uhleli opposite 
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kum nhe uyaqonda (for instance you are sitting on that side and I’m sitting on this side 
right, how can we describe that, you’re sitting opposite me, you see). I think it’s 
relating but not necessarily finding a perfect word. (Interview 2) 
Teacher C was not able to give the actual word or phrase in isiXhosa for opposite angles in a 
cyclic quadrilateral. He gave an explanation that used the word ‘opposite’ itself. He drew from 
everyday situations taken from the community his students come from. He concluded by 
acknowledging that he could not find a perfect word for this concept. This thus implies that 
teachers need to put in effort to come up with the right term during teaching. 
Teacher B: Izawuba ndawoni i- (where will the) angle of inclination pha ku- (on) 
line 1? I-angle of inclination izawuba ndawoni (where will our angle of inclination 
be)? (Lesson 2). 
Teacher B: I-reference angle izawuba ngubani (what will be the reference angle)? 
(Lesson 2). 
Teacher C: Ziphi i- (where are the) alternate angles? (Lesson 3). 
The terms here are all phrases and were all borrowed. Again all participating teachers 
consistently used LWB to talk about these different types of angles. No attempt was made to 
use the IsiXhosa equivalent or description of each one of these phrases. 
During interviews, Teacher B mentioned that there were no specific words for angles and their 
types that he could think of and use during teaching. Instead he mentioned that he rather used 
illustrations of these concepts with everyday occurring examples. 
Researcher: Do we have words for obtuse angles, acute angles, corresponding 
angles and reflex angles in isiXhosa that describes them and make them clear to 
students in their home language?  
Teacher B: Ja I can give understanding to the learners, I don’t have anything. 
There is no particular word that you can use. Because if you are talking about an 
angle maybe, i-ankile, i-ankile it’s when our local men are doing the fencing 
around the house. In the corners, the poles that are in the corners, they always put 
another pole just to hold it so that it’s perpendicular to the ground. So we usually 
say that is an ankile that pole you know, yi-ankile so it should be at a certain angle, 
that pole should be at a certain angle. (Interview 2). 
In the interviews, Teacher B agreed that there are words used in geometry which do not have 
an isiXhosa equivalent. Teacher B explains that the best way to teach such words is to pick 
illustrations from everyday life where such concepts are used. This results in describing the 
words rather than translating them directly. This will only be used fruitfully if teachers think 
of such illustrations beforehand and not during teaching. Teacher B went to say that it is not 
easy to pick appropriate words in the home language to use as translations for these concepts. 
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He concurs that prevalent borrowing is as a result of a lack of such precise terms in home 
language. Section 7.9 elaborates on the use of illustrations especially in those situations where 
the isiXhosa equivalent in not readily available to the teacher. 
 
The circle and its parts 
Circle geometry was taught extensively by Teacher A and to a lesser extent by Teacher C. 
Teacher B did not look at circle geometry during this observation. I noted that in all the cases, 
these two teachers consistently borrowed the English terms. There was not any transparent 
code switching in their language when referring to the circle and its parts. The diameter and 
radius were borrowed through LWB.  
Teacher A: COA yi- (is a) diameter, ungathini kengoku ngo-OA, i-relationship 
phakathi ko-COA no-OA (what is the relationship between COA and OA)? (Lesson 
3). 
Teacher A: I-radii zethu, zintoni i-radii zethu phayana (which ones are our radii 
there). (Lesson 5). 
In discussing the arc and the chord, LWB was used. No attempt was made to transparently code 
switch in any of these cases. No explanations were given of these concepts in isiXhosa. During 
interviews, Teacher A was asked to give isiXhosa terms for diameter and radius and she said: 
“Mhh i-diameter I can say, I can explain that ngumgca okwi middle, okwi siphakathi se sangqa, 
umgca njengoba isisangqa esi (in the middle, as you can see this is a circle), then lamgca uthi 
(a line that) pass through isiphakathi.” The teacher was able to explain what the diameter is in 
isiXhosa though with hesitance.  
In the extract below, Teacher A asks the questions in isiXhosa and the only borrowed word is 
‘arc’ of which she intends to check if learners are aware. In these cases, use of the isiXhosa 
equivalent of ‘arc’ would have helped to clarify its meaning. In the subsequent extract, the 
teacher was trying to figure out if pupils knew what an arc was and she continually borrowed 
the word by inserting the prefix.  
Teacher A: Siyayazi i- (do we know an) arc /yes/ yintoni i- (what is an) arc? 
Masijonge pha ebhodini, khanindi xelele i-arc pha (look at the board, what is an arc)? 
Yeyiphi i- (which one is the) arc? (Lesson 5). 
While she was consistent in doing so, the real benefits of the whole exercise of borrowing seem 
not to produce intended results. This is so because the teacher repeats the question four times 
without her pupils responding. I argue that the borrowing strategy did not help evoke clearly 
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the properties of an arc in the minds of the learners, that which was required to correctly 
respond to the question at hand. 
Teacher A: Ngubani i-centre yethu phayana (what is our centre on that one) E, 
ngubani i-chord ka-E (and what is the chord for angle E) or i-arc, ngubani i-arc ka-
E (what is the arc for angle E)? (Lesson 5). 
Teacher C: Why would I disagree with 35, i-reason yakho ngubani i-arc yakho 
(your reason, what is your arc)? (Lesson 2). 
With the two teachers, A and C, ‘chord’ and ‘arc’ were consistently borrowed. Teacher C 
admitted in the interviews that he did not use some of these terms in translated form for example 
‘chord’: “I have no idea kodwa (but) err n, ngumgca o-, ichord ngumgca oqala kwisangqa 
selinye icala uyophela kwisangqa selinye icala hayi (a chord is a line that starts from the one 
side of the circle to the other, no) I don’t know wow, I never try it, I don’t know.” The teacher 
was able to describe what a chord is in isiXhosa. Such a description was never made during 
teaching but only in the interviews. The teacher managed to give such descriptions because he 
was being asked to give such. The interviews provided an external push and need to think and 
look for such a description. This resulted in him giving a more transparent description which 
was not demonstrated earlier in his lessons. 
When the circle and its parts were taught, LWB was used predominantly. The circumference 
and centre were all borrowed. 
Teacher A: Iphi i-centre yethu? Ngubani okwi-centre? (Where is our centre, which 
angle is at centre)? (Lesson 5). 
Teacher C: Sibonise, uthi lena titshala iyi-half (show us and say this one sir is half), 
leya ikwi-centre (that one is on the centre), Yeyiphi le ikwi-centre? (Which one is at 
the centre?) (Lesson 3). 
Teacher C: Kwi- (on the) circumference ngu- (it’s) 27 nhe? (Lesson 2). 
In the interviews, Teacher A mentioned that she used these terms in English because her 
students were familiar with these terms. She added “Most of these terms if expressed in original 
Xhosa, they are difficulty to understand because these students do not speak that deep Xhosa.” 
Even when dealing with circle theorems, LWB was used.  
When teachers were dealing with circle theorems, terms like ‘circle,’ ‘centre,’ ‘circumference,’ 
‘diameter,’ ‘radius,’ ‘chord’ and ‘arc’ were all borrowed using the LWB. No other form of 
code switching was evident in these cases. In the interviews, Teacher A was asked to state 
‘circumference’ in isiXhosa and had this to say: “You can say umjikelezo lo we-circle, 
surrounding a circle umjikelezo we-circle, sithi kengoku (and we say that) it’s a circumference. 
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Umjikelezo we-circle though we are not using isangqa uyabona (you see) we are used to 
circle.” While this descriptive form is transparent and familiar to students, it was not used 
during teaching. Umjikelezo wesanqa (circumference of a circle) is a precise and transparent 
translation. It only came out in the interviews when I followed it up with the teacher. When 
Teacher C was asked what circumference is in isiXhosa his response was “I really don’t know, 
I never use, I don’t know what circumference is in isiXhosa.” 
If teachers are given an opportunity to think carefully before the lesson about their language 
practices, they can practice code switching more transparently. This will help curb LWB which 
is currently a widespread language practice that is not beneficial in aiding conceptual 
understanding. 
The conversation below occurred during the interview when I was following up on the use of 
the word phakathi to mean centre by Teacher A: 
Researcher: What does Phakathi, mean?  
Teacher A: Phakathi means in the middle, phakathi.  Ja uyabo (you see) through 
the centre though I’m not sure about this phakathi because phakathi means inside 
you know.  
Researcher: So what about using it for centre? 
Teacher A: Mhh for centre it’s not a proper word. Yes that’s why I’m saying, we 
used to say phakathi nhe now as I’m growing up phakathi is not a centre, it’s inside 
though we say centre is phakathi. (Interview 2). 
Teacher A agreed that the word phakathi was not precise enough to represent ‘centre’ or 
‘middle’ since it just means ‘inside.’ She said this despite the fact that she had used phakathi 
for ‘middle’ in some of her lessons. She also agreed that in everyday life phakathi is used to 
mean ‘centre’ though now she agreed she had realized that it was not the right word. I conclude 
that some everyday words maybe consistent when used outside mathematics but because of the 
precision that is called for in mathematics, such terms become inconsistent and imprecise if 
taken as they are for mathematical purposes.  
While all teachers agreed that referring to the circle as isanqa was consistent and precise, it 
was only Teacher C who referred to the centre of the circle as umbindi wesangqa, meaning ‘in 
the middle of a circle.’ I asked Teacher C to explain ‘centre of a circle’ in isiXhosa and he said: 
“Umbindi we-circle, umbindi wesangqa, it means that in the middle. If children are playing, 
you say yenzani isangqa (form a circle) and then one person must be embindini (in the middle) 
just in the middle.” He did not use phakathi. This was also precise. Such precise and transparent 
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terms were not used during teaching, they were mentioned during interviews. Teachers relied 
on LWB during teaching. When asked to think and provide transparent terms, teachers were 
able to do so even with terms that they continuously borrowed during teaching. Proper planning 
for code switching will help improve the use of TCS during teaching. 
 
Graphs and their properties 
Teacher B spent most of his time on graphs and finding the gradient of a straight line. The key 
terms I noted in his lessons were ‘gradient’ and ‘coordinates.’ In all cases these two terms were 
consistently borrowed through LWB. The extracts below were taken from some of his lessons. 
The two terms ‘gradient’ and ‘coordinates’ were used in borrowed forms. 
Teacher B: Then we talked about i-gradients zazo (their), that means if I have 
AB||CD what can you say about the gradient of AB and the gradient of CD? 
(Lesson 1). 
Teacher B: Gradients are equal, i-gradient ka- (of) AB ngu- (it’s) -2/3 and then eka 
(that of) CD ngubani (what is it)? (Lesson 1). 
Teacher B: Let’s have a look at the exercise, for A, i-coordinates zika (of) A 
ngubani? (What are they?) (Lesson 1). 
In the extracts below, Teacher B is asking in isiXhosa. That is most of the language in the 
question and explanation below is in isiXhosa except for the key terms such as ‘coordinates’ 
and ‘gradient.’ This seems to suggest that these key words do not have their isiXhosa 
equivalents hence them being used in borrowed forms only. This also shows how teaching in 
a language whose register is not well developed influences the kind of language the teacher 
uses during teaching.  
Teacher B: Xa kufunwa i-coordinates zika-P apha kuthethwa ukuba kufunwa ntoni, 
kuthethwa nge-values zika x no y (When they ask you to find coordinates for P, what 
are they talking about, they mean values for x and y). (Lesson 5). 
Teacher B:  Phaya i-angle ibingu 21.8 safuna i-gradient yangubani (over there, the 
angle was 21.8 and we calculated the gradient to be). (Lesson 2). 
Most of the words used to construct sentences above are in isiXhosa except for the geometry’s 
esoteric terms. All mathematical terms used mainly in geometry teaching were borrowed.  
Even in cases where all the other words in the sentence were given in isiXhosa, mathematical 
terms were borrowed. This can be attributed to the lack of a well-developed mathematical 
register in isiXhosa. During interviews Teacher B was asked why he used LWB all the time to 
refer to gradient. He responded by saying: “I was struggling to find the name for gradient, as 
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a result most of the time I just borrow the word and just say i-gradient. I do not know any 
particular word that is used for gradient in isiXhosa.”  In the interviews, Teacher A admitted 
that it was very difficult to express some of the mathematical words in isiXhosa and hence this 
was one of her major language related challenge.  
R: What language related challenges did you face during the teaching of 
geometry?  
Teacher A: Mhh ok in terms of language, most of the concepts that I used, were in 
English, you can’t find them in Xhosa, and even me I don’t know them in Xhosa. 
Like for instance a tangent, I don’t know a tangent in Xhosa you know. Err like 
for instance perpendicular, there is no one word for perpendicular not unless I can 
explain perpendicular in Xhosa but there is no word that I know in Xhosa. 
(Interview 2). 
The teacher agreed that isiXhosa translations for some mathematical terms like ‘tangent’ were 
not easy to find. She mentioned that there is no word for ‘perpendicular’ in isiXhosa. Teacher 
A indicated that she explains the concept using other isiXhosa words. Yet even with such a 
background, Teacher A code switched more frequently than the other participating teachers. 
Planning for code switching where teachers refer to well-developed teaching materials in their 
home language will helps reduce this over use of LWB. 
 
7.5.1.2 Transliteration (TLT) 
Transliteration (TLT) was noted in teacher language during the teaching of geometry. While it 
was not as prevalent as LWB, participating teachers used it to ask questions. In the first extract 
below, Teacher A was asking about corresponding angles. While it was not extensively used, 
such code switching was found to be consistent. 
Teacher A: Uthi yi-corresponding icorresponder nantoni masitsho (you’re saying it’s 
a corresponding angle, what does it correspond with)? (Lesson 1). 
Teacher C: Iphi le iyi-subtendayo (where is the line that subtends it), nanku lo-D, 
uthini ngalo-D (here is D, what are you saying about D)? (Lesson 2). 
When Teacher C was dealing with circle geometry, used TLT to refer to the concept of an angle 
being subtended by a given chord. The teacher was asking for the opposite side or line that 
delimited a given angle. Precision was preserved by using this TLT form of borrowing. 
However, this term only appeared twice in Teacher C’s lesson and was never used again. 
Although Teacher A and B dealt with circle geometry concepts in their lessons, the word 
‘subtend’ was not used in their lessons. Thus there was no consistency in the use of this word 
across teachers. 
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Two every day terms ‘check’ and ‘short’  were borrowed through TLT by the teachers as shown 
below. It is common in the everyday language of teachers and students to borrow using TLT. 
The two words borrowed in this form are not mathematical terms but every day.  
 Teacher B: Check that, press tan 53.13 ucheckishe uba uzawufumana bani (and 
check what answer you will get). (Lesson 2). 
Teacher C: So sizawuyifumana le (we will find this) angle, leya siyifumene, sishota 
ngabani ngoku (so we’ve found it, which one do we still need to find)? (Lesson 2). 
Teacher C: Using angles of a triangle MPQ fine masibaleni kengoku kusekhona 
eshotayo, ngubani (let is calculate, we are still missing one, which one is that)? (Lesson 
2). 
Two mathematical terms were borrowed through TLT and these are ‘solve’ and ‘transpose.’ 
The two extracts below are taken from teacher B’s lessons. During interviews, Teacher B 
mentioned that solve is sombulula in isiXhosa but was quick to point out that it is rarely used 
in mathematics. 
Teacher B: Senilibele ngoku ukusolver i-fractions (have you now forgotten how to 
solve fractions)? (Lesson 1). 
Teacher B: So sawuqale sithini phaya (what are we going to do first) si-transpose nhe 
(we’re going to transpose right) then u-y ibengu (will be), y = 3/2x +5 so what will be 
the gradient there? (Lesson 4). 
‘Transpose,’ which means to change relative positions or order of quantities, was also used by 
Teacher B in one lesson. It was never used again in all the other lessons during the teaching of 
geometry. While this is a highly mathematical word, it was not consistently used within his 
lessons and across participating teachers’ lessons. 
During interviews, I followed up on the use of ‘transpose’ with Teacher B. 
Researcher: Can you elaborate on transposing?  
Teacher B: Ok when I’m doing the equations we are transposing Uyayiweza uyisa 
kwelinye icala (you take it over, across to the other side) /ok/ uyayiweza like you take 
y, you transpose it to another side so it means uyayiweza you are taking it to 
another side. But again that is not pure Maths, the word that I’m using it’s not 
more mathematical it’s a language word; it’s just language, weza you’re taking it 
across. (Interview 2). 
While Teacher B used LWB form of the word ‘transpose’ during teaching, an RTE word was 
used by the same teacher during interviews. He used the word uyayiweza for ‘transpose.’  
Teacher B mentioned that in some cases he used TLT borrowing by putting prefixes and 
suffixes. I noted words that represented processes or verbs were borrowed using TLT, by 
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placing a suffix. Examples that teachers used included squarisha (square), dividisha (divide), 
measurerisha (measure), provile (we proved), siyichekile (we checked), ignorisha (ignore). 
In some cases, both the prefix and the suffix where used especially with TLT terms. Teacher 
B gives some of such terms below: siyayi-squarisha, siya-dividisha (we square, we divide), 
siyayi-ignorisha (we ignore), siyisketchile (we’ve sketched), siadrawishile, si-squarishile 
(we’ve drawn, we’ve squared). 
Researcher: Can you elaborate on some of these terms that you used?  
Teacher B: Ja siyayi-ignorisha means we ignore, you put that suffix at the end. 
Siyayi-squarisha means we divide and siya-dividisha refers to we divide. We use this 
way of talking even in the street and at home. I-sketch is a diagram that sketch, 
again I’m borrowing, there’s a sketch, we sketched it, siyisketchile we’ve sketched 
siyisketchile. We put suffixes and prefixes on one word at time like siyi-drawishile, 
Ja siadrawishile, si-squarishile (we’ve drawn, we’ve squared) you know, ja you just 
put it here. (Interview 2). 
Teacher B confirmed in the interview that use of TLT was an everyday practice and was 
normal. This was evident in his language practices. As presented in Section 7.2, Teacher B 
used TLT more often than other participating teachers. 
While Teacher B used the TLT form during teaching, in the interviews he gave some RTE 
forms of some of these TLT words. One such word was ‘labelling’ which means giving a name 
to the object. He said it means uyinika igama, or mayibene gama. Teacher B said: 
Teacher B: Ja I just borrowed the word label, yi-labelishe. Ja label yi-labelishe /ok/ 
but otherwise when you label it’s just naming, you are giving it a name uyinika 
igama, mayibene gama la point (that point must have a name). (Interview 2). 
The teacher used a descriptive form to translate ‘label’ into the isiXhosa. The descriptive form 
used uyinika igama is transparent. While TLT was used during teaching, the teacher on being 
asked to reflect on the word managed to come up with the transparent form of the word. This 
explains and reiterates the need for careful thinking and planning for code switching before 
each lesson. Planning will reduce prevalent borrowing currently practiced by teachers and will 
encourage transparent code switching which is beneficial to students. 
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7.5.2 Teacher Questioning and Transparent Code Switching 
7.5.2.1 Ready Translated Equivalent (RTE) 
Use of terms that have a ready translated equivalent (RTE) was evident in teacher questioning. 
RTE terms were those that teachers had no problems of translation and were known and 
familiar to both the teacher and the pupils. In this section I focused on some of the terms that 
were key to teaching of geometry and these include ‘intersect,’ ‘line,’ ‘interior,’ ‘exterior,’ 
‘equal,’ ‘calculate’ and ‘find.’ These are briefly discussed below, where the translation for 
intersect is considered: 
Teacher A: BC intersect with DC at G. Iphi i-intersection idibanaphi? (Where is 
the intersection, where do they meet?) Zidibana apha ku-G (they intersect here at G). 
(Lesson 2). 
Teacher B: Niyambona u- (can you see) AC apho kudibana khona u- AC lo-FG 
(where AC and FG intersect). (Lesson 5). 
In the extract above, intersection is translated to dibana by Teacher A. This translation was 
also used by teacher B in his questioning to refer to intersection. Dibana is an everyday word 
which teachers used to mean meet, intersect, or add. The use of dibana was consistent and 
precise in this case for both teachers. 
Teacher A: U-B ngubani (what is B) 40 usezantsi komgca (it is below the line). 
(Lesson 1). 
Teacher B: I-scale sala straight line sithe ngubani (what did we say the scale of the 
straight line is). (Lesson 3). 
In this extract interest is on the word komgca, ‘the line.’ This is an RTE and has been precisely 
used in this case. This is the only time this word has been used. Teacher B used ‘straight line’ 
and did not use the isiXhosa translation. Komgca was not frequently used in the teaching of 
geometry by all the participating teachers. Komgca is a transparent translation of the phrase 
‘straight line’ and is known by the learners. The question that one asks is whether the use of 
such a word would have made a difference especially when talking of a straight line graph, 
angles in a straight line and other concepts.  
In the extract below, the interest was on the word esiphakathini. 
Teacher A: Isesiphakathini, kwenzeka ntoni xa isesiphakathini (so what happens 
when it is in the middle)? (Lesson 2). 
Esiphakathini was used to mean ‘middle.’ This translation while it is used in everyday life in 
the same way to refer to anywhere inside a given object, it was not used precisely. Phakathi 
258 
 
can be anywhere inside an object and not necessarily in the middle. This use whilst it was 
consistent, it was not precise. Teacher C also used phakathi as is shown in the extract below:  
Teacher C: COA yi- (is a) diameter, ungathini kengoku ngo-OA, i-relationship 
phakathi ko-COA no-OA (what is the relationship between COA and OA)? (Lesson 
4). 
The word phakathi in used by Teacher C to mean ‘between.’ In some situations as I stated 
above, phakathi has been used to mean ‘centre,’ ‘middle’ or just ‘inside.’ The word was used 
inconsistently in this study. Opposite of phakathi was also used. Teacher A used phandle to 
mean ‘outside.’ 
Teacher A: Ndifuna i- (I want a) reason u-D2 no (and) F2 ezi zingaphandle kwe 
triangle ziyalingana (the ones outside the triangle are they equal). (Lesson 4). 
Teacher A: Siyakhumbula izolo sithethile nge- (remember yesterday we spoke about) 
exterior angle of a triangle? Sitheni kanene nge- (what did we say about the) exterior 
angle? I-angle engaphandle kwe-triangle itheni (what did we say about the exterior 
angle)? (Lesson 4). 
The phrase ezi zingaphandle kwe-triangle (these outside the triangle) uses an RTE word 
zingaphandle, which is also used in everyday life. However in this case there is no precision in 
its use since it does not specify ‘which outside.’ For example, angles outside a triangle can be 
acute, obtuse or reflex depending on what exactly is being looked for. In this case the teacher’s 
language is used to refer to exterior angles of a triangle. The isiXhosa translation is not precise 
in this case and might lead to confusion. For a more detailed discussion on this refer to Section 
7.5.2. 
One word that is used frequently in mathematics to formulate questions is ‘calculate.’ In the 
extracts below, the RTE word for ‘calculate’ that teachers used was bala.  
Teacher A: You calculated, nayibala nayifumana yangubani (you calculated it and 
what did you get)? (Lesson 4). 
Teacher B: Masiyibale kaloku, yibale ujonge uba uzawufumana bani (calculate it 
and then check what you will get as an answer). (Lesson 4). 
Teacher C: Wabala i-value ka α yangubani? (You calculated the value of α, and what 
did you get)? (Lesson 3). 
This word was precisely and consistently used within lessons by all participating teachers and 
also across teachers during the teaching of geometry. Bala is an everyday word that teachers 
and pupils use in and outside the classroom. It is also a word that pupils are introduced to in 
their early years of learning mathematics. 
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Bala was used more frequently by Teacher B when he was teaching gradient of a straight line 
in relation to given graphs. The teacher used sowubala (then calculate), babale (have 
calculated), besiyibalile (we had calculated) wabala (you calculated) and nayibala (you 
calculated) to refer to the calculation of gradient. All these terms used have bala as their root 
word.  
In one instance Teacher B used the opposite of calculate anibali (you do not calculate) during 
teaching. It was used for classroom control purposes when the teacher was cautioning the class 
against mechanically doing the calculations with no understanding. 
Teacher B: Anibali (you don’t calculate) with understanding. (Lesson 3). 
In the teaching of geometry, Teacher B used bala frequently in a consistent and precise manner 
to mean calculate. While it was used in various situations for example plural form sambala, 
sabala; referring to others wabala, nayibala, collective form besiyibalile, masiyibale; and the 
opposite anibali, consistency and precision were ensured in each of these cases. 
Teacher C did not use bala frequently. In the few times he used the term during the teaching 
of geometry, it was done consistently and precisely as shown in the extracts below: 
Teacher C: Masibaleni kengoku kusekhona eshotayo, ngubani (let us calculate, we 
are still missing one, which one is that)? (Lesson 2). 
Teacher C: So i-approach nhe (right), i-approach kubala (is to calculate). Akhomntu 
umbalileyo u-F apha no-E (hasn’t anyone calculated F and E here)? (Lesson 2). 
Teacher C: Masiyibale kaloku, yibale ujonge uba uzawufumana bani (calculate it 
and then check what you will get as an answer). (Lesson 5). 
In the few situations where Teacher C used bala, he used it in different forms such as the plural 
masiyibale/ masiyibaleni, when referring to someone umbalileyo and when he was just 
explaining kubala. In all these cases Teacher C was precise and consistent.  
All the teachers had many calculations that they and their students did during the teaching of 
geometry. While this was the case, the frequency of use of this term varied across these teachers 
and across lessons. Bala is used in everyday life of both the teacher and the pupils. The same 
meaning it carries in everyday life is the same meaning it was used for during the teaching of 
geometry. It was used to mean calculate in all cases. While this word was code switched 
precisely by each of these teachers during their teaching, its frequency of use was not consistent 
across teachers. Teacher B used it more frequently than the other two teachers. 
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Fumana and its other forms such as sayifumana, ingafumaneki, samfumana, is a word that 
teachers used to mean ‘find.’ It was used to phrase questions in this topic as shown in the 
extracts below. This word fumana, is also introduced to the pupils at foundation phase in the 
learning of mathematics. It is also used in the day to day life of teachers and students. During 
the teaching of geometry, fumana was used consistently and precisely to phrase clear and 
concise questions.  
Another word that was used consistently and precisely was lingana to mean ‘equal to.’ In the 
extracts below, participating teachers code switched precisely and consistently when they were 
using lingana for ‘equal to.’ In the first extract, Teacher B is looking for equal gradients and 
he translates his question to i-gradients ezilinganayo.  
Teacher A: Meaning u-DR ulingana no- (is equal to) RC, and also here u-AR 
ulingana nabani (is equal to)? (Lesson 5). 
Teacher B: Zeziphi i-gradients ezilinganayo phayana (which gradients are equal 
there)? Zeziphi ezi-gradients zilinganayo (which gradients are equal there)? (Lesson 
1). 
Teacher C: This angle is equal to that angle, reason for me to say so? Le (this) 
angle H uyalingana nala (is equal to that) angle. (Lesson 4). 
As exhibited in language practices of all participating teachers, lingana meaning ‘equal to,’ 
was translated transparently and consistently by all teachers during questioning. It is a word 
that is introduced to students in their foundation phase and is used throughout the teaching of 
mathematics. 
Terms that were transparently code switched by all teachers were those that are used outside 
the classroom. They are terms that both teachers and students use in everyday life. They were 
also those terms that that pupils were introduced to early in their school lives, that is, at 
Foundation Phase. These terms that include lingana, fumana, bala and dibana were 
consistently and precisely used during the teaching of geometry. At Foundation Phase, 
instruction is done in home language. The mathematical register needed at this level is 
adequately developed to enhance teaching and learning in home language. All mathematics 
textbooks and materials at foundation phase are provided for in home language. This explains 
the reason why only those terms introduced at Foundation Phase were precisely used to ask 
questions during teaching.  
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7.5.2.3 Cognitive levels and leading questions 
Reduction of cognitive level 
The use of words that reduces the cognitive level of questions was also noted in this study. 
Teachers were observed posing questions in English and then inserting some isiXhosa words 
that would reduce the question to recall or to a leading question. Some examples from the 
teachers’ lessons are shown in the extracts below: 
Teacher A: Sonke mos siyayazi i-right angled triangle nhe (we all know the right 
angled triangle right). (Lesson 4). 
Teacher A: Sifumene u-2 sonke mos nhe (we all got 2 right)? (Lesson 5). 
The first question required a yes or no answer no and hence not much thinking was needed 
from the students. It could have been rephrased to cognitively require more than just a yes or 
no answer. This was as a result of words used like ‘sonke mos siyayazi’ which turned the 
question into a leading question. Such questions also overshadowed the responses of those 
students who were following and trying to understand the concepts. The question also carries 
an assumption that students should know what is being asked. Such questions were as a result 
of the teachers’ language choices during teaching. I observed that Teacher A asked these 
questions more often during her teaching of geometry.  
Teacher A: This is ACE, ukuyijonga kwakho ngubani (what is it when you look at 
it)? (Lesson 2). 
The question is not clear because the teacher did not state what ACE is representing. ACE was 
a right angle. The translation of the question shows that the question needs rephrasing to make 
it more specific and not to make it open to any interpretation. The question could have asked 
for the properties of a right angles and then use them to describe the angle given. 
Teacher A: Khange sithethe nge-exterior angle kwi-triangle na (didn’t we talk about 
an exterior angle in a triangle)? (Lesson 2). 
The use of the word ‘na’ at the end reduced the question to a leading question which needed 
no thinking at all. Such a question was responded to by chorus answers from the whole class. 
This reduced the cognitive level of the question due to the language the teacher chose to use. 
The question could have been rephrased to mean ‘what did we discuss from that triangle?’ 
Teacher B also used leading questions considerably. Examples of such extracts are given 
below: 
Teacher B: Siyifumene i-gradient ka AB nhe (we’ve found the gradient of AB right)? 
(Lesson 1). 
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In the question above, Teacher B use a leading question which needed pupils to only confirm 
with the yes or no answer. If the words siyifumene is replaced with ngubani (what) and nhe is 
not included, the question will change its cognitive level. Such kinds of questioning was 
common with Teacher B in situations where he sought confirmation. Teacher B was also 
observed using language that reduced the cognitive demand of questions. 
Teacher B: We said le (this) angle iyalingana naleya mos akunjalo (this angle is 
equal to that angle isn’t that so)? (Lesson 2). 
The use of akunjalo (isn’t that so) reduced the demand of the question. If teacher B’s question 
is rephrased to ‘which angles are equal to each other there?’ This will change the cognitive 
level of the question. The question asked is of a lower order and requires pupils to agree or 
disagree with the teachers without stating their reasons. Also the question assumes that the 
students should agree with the teacher and not otherwise.  
Teacher B: Then this one is an inclination for straight line esingubani (which is)? 
(Lesson 3). 
Note the use of the word esingubani to formulate this question reduces the cognitive level of 
the question. This has been reduced to a recall type of question, a low-order one. Some other 
words could have been used to phrase this question better. 
Teacher B: Isn’t that so, so i-gradient yakho injani (so how is your gradient)? 
(Lesson 2). 
In this question, the teacher wanted the answer positive. The use of injani (how is it) elicits 
various answers. The question thus needed rephrasing as it is vague.  It could be phrased to 
mean what is the nature of your gradient? Such a phrasing will improve even the cognitive 
level in which this question would be. 
Teacher A: La- (that) angle uyintoni pha kula- triangle (what is that angle in relation 
to that triangle)? BOD uyintoni kula- triangle (what is BOD to that triangle)? (Lesson 
5). 
The use of kula-triangle was redundant in that the angle was already in the triangle. The phrase 
kula-triangle was to direct students to a single answer. The teacher wanted the solution 
‘opposite interior,’ thus reducing the question from a higher order that is open to many options 
to a lower order that required only one answer. It was reduced from an open ended question to 
a closed question. The use of such language was also prevalent in Teacher A and Teacher B’s 
lessons.  
Teacher C: Simfumene mos u-A nhe? (We’ve found A, right?). (Lesson 2). 
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This is leading question which was only answered by chorus answers from the class. It could 
have been rephrased to make it more demanding cognitively. 
Teacher C: Is this angle is equal to that angle? Le (this) angle H uyalingana nala 
(is equal to that) angle 34? (Lesson 4). 
The question posed requires only a yes or a no answer from the students. It did not require 
much thinking and resultantly encouraged students to guess solutions. 
 
Teachers’ use of leading questions 
One aspect that became evident in teacher questioning was the use of leading questions. These 
are questions phrased by participating teachers that suggested, prompted or encouraged the 
answer intended or desired by these teachers. Leading questions are not always encouraged in 
the teaching and learning since they require either a yes or a no answer. They do not always 
promote thinking and learning.  
The teachers in this study used leading questions to seek confirmation whether students had 
calculated a given question correctly. They were also used to check if students were still 
attentive during explanations and questioning. Teachers used them again to signal progression, 
that is, when they wanted to move to the next concept or aspect.  
Teacher A used leading question during her teaching to seek confirmation of progress. The 
commonly used phrases were ‘siyavana sonke,’ ‘siyayibona sonke’ and this is shown in the 
extracts below: 
Teacher A: Siyavana sonke (do you all understand). This is a right angles isosceles 
triangle siyavana sonke nhe (do you all understand)? /yes/ right. (Lesson 4. 
Teacher A: Nanku u- (here is your) Z-shape siyayibona sonke (can you also see) and 
then this is angle A, this is angle C2 siyayibona sonke (can you all see), therefore 
angle A = angle C2 siyijongile (are you paying attention) zinto. (Lesson 4). 
During Teacher B’s teaching, commonly occurring words that he used to formulate leading 
questions included ‘siyibambile,’ ‘niyibambile,’ ‘siyayibona’ ‘iyavakala.’ In all these cases, 
questions phrased using these words solicited chorus answers. The pupils’ chorus responses 
were then interpreted by the teacher as confirming students’ understanding of the concepts. 
Some of the extracts taken from his lessons are given below:  
Teacher B: Siyayibona nhe, siyibambile nhe (can you see that, do you understand)? 
(Lesson 3). 
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Teacher B:  Niyayibona nhe, niyibambile nhe (can you see that, do you understand) 
Iyavakala (do you understand)? (Lesson 2). 
Teacher C did not use these terms as frequent as Teachers A and B. He used his own term 
‘akunjalo’ together with ‘niyabona’ and ‘siyabona,’ which other teachers also used. 
Teacher C: You also have an arc, arc AD niyabona mos la-A lowana (you can see 
the A isn’t it) siyabona nhe (can you see)? (Lesson 4). 
Teacher C: We are told that this angle is 220 akunjalo (isn’t that so)? (Lesson 2). 
In some cases, some other forms of leading statements were used. The teachers’ language 
would each time suggest the kind of response he or she was expecting. For example, Teacher 
A in the earlier extract above says ‘We all know a right angle, right?’ This question prompted 
all the students to say yes, even those who could not see what the teacher was talking about. 
Teacher B used statements like ‘We all got the same thing, right?’ In response to this, the class 
would give a chorus yes except in one case cited at below where one student was brave to 
respond differently. Teachers A and B used ‘nhe’ and ‘mos’ in their questions and to end some 
of their questions changing their questions to leading questions. While there was consistency 
in how teachers code switched to formulate and phrase leading questions, these questions did 
not help in improving and enhancing grasp of concepts by students. 
Teacher B: Sifumene yona sonke nhe (we all got the same thing right)? (Lesson 1). 
Teacher B: We said le-angle iyalingana naleya mos akunjalo (this angle is equal to 
that angle isn’t that so)? (Lesson 2). 
With Teacher C, his leading questions were more consistent, following an almost similar 
fashion. In these lessons, he asked these questions when he was following up on the students’ 
workings hence the consistent use of the term ‘simfumene.’ The use of nhe and mos reduced 
the level of his questions to a lower level. 
Teacher C: Simfumene mos u-A nhe (we’ve found A right)? (Lesson 2). 
Teacher C: Sifumene u-27 sonke mos nhe (we all got 27 right)? Sifumene yona sonke 
nhe (we all got the same thing right)? (Lesson 2). 
Language that reduced the cognitive level of questions was consistently used by all 
participating teachers throughout the teaching of geometry. There was not much mathematical 
language in these questions except the words and phrases that were borrowed using LWB.  
In one of Teacher B’s lessons, one student was brave enough to go against the teacher’s 
intended solution. In the extract below, Teacher B asked leading questions that resulted in an 
interesting interaction between the teacher and his class. 
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Teacher B: Sifumene u-2 sonke mos nhe (we all got 2 right)?  
Learner: Ayingo- (it’s not) 2 
Teacher B: Ayingo-2 (it’s not 2), what do you have here? 
Learner: -4/-5 
Teacher B: -4/-5 /yes/ ngubani lo ebesithi ngu-2 (who said it was 2)? 
Learner: Kaloku ndifumene 2 (it’s because I got 2) 
Teacher B: Ufumene u-2 wena, so abanye bafumene bani? (You got two and what 
did others get?)        (Lesson 1). 
Leading questions by the teacher can be a disadvantage especially when the class has mixed 
ability. Leading questions were consistently formulated using code switched terms. This was 
observed in all the three teachers’ classrooms language. In the extract above, the teacher asked 
a leading question after one student mentioned that the gradient of the line they were calculating 
was two. The teacher's question could have been phrased in another way to ensure that wrong 
answers are not accepted and also to help shy learners to speak out their solutions. Later one 
brave student challenged the solution and that is when the teacher had to follow up on the 
solution. The follow up did not use leading questions. Teacher language could have been used 
in a better way to encourage all students to contribute. This implies that the language chosen 
by the teacher to phrase questions enhanced or hindered learning. 
 
7.6 REPETITION DURING CODE SWITCHING 
In the teaching of geometry, one practice that emerged and was frequently used was repetition. 
Teachers restated their own statements and students’ statements in their repetition. All the 
teachers in this study repeated questions and explanations in the process of teaching. 
Restatement was used in the form of teachers partially or exactly repeating their own utterances 
either previously given in isiXhosa or in English. In some cases, previous teacher utterance 
was refined and clarified using isiXhosa.  
Code switching during repetition was used to re-utter teacher’s and student’s contributions, it 
was also used to repeat, rephrase, summarize, elaborate, and translate  the teachers’ own 
utterances and students’ contributions. During interviews, Teacher B was asked why he 
repeated information and he said “I was trying to make it clearer, I wanted a response from 
them, I wanted to make sure that they understand, to check their understanding of what I’m 
teaching and they were able to respond.” The patterns of repetition that manifested themselves 
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during the teaching of geometry took the following forms: isiXhosa first then English; isiXhosa 
then isiXhosa again; English then isiXhosa. In some cases the repetition was consistent and 
precise, and some it was not.  
 
7.6.1 Consistent and precise repetition 
The question or explanation was considered consistent if the words formulating it were used 
consistently. I considered questions and explanations to be precise if the code switched 
language was complete and unambiguous. I also considered those questions and explanations 
that accurately conveyed intended information as precise. 
The extracts below show how the teacher repeated the question directly translating words using 
the RTE strategy. The only slight difference I noted in the translated question is the omission 
of ‘two.’ The teacher just said eza-angles and did not specify how many angles that were 
involved as is the case with the English version. But the question was consistent and precise. 
This was achieved by the use of direct translation. 
Teacher A: How do you identify the two angles that are equal in that triangle? 
Nizibona ngantoni eza angles zi-equal kula triangle (how can you identify the two 
equal angles in that triangle)? (Lesson 2). 
Teacher A: Can you see BOD? What type of an angle is BOD? /Silence/ Siyambona 
u-BOD? Uyintoni u-BOD pha kula triangle? (Can you see BOD? What is BOD in 
that triangle)? (Lesson 5). 
In the second extract above, direct translation through the RTE strategy was also used to 
achieve consistency and precision. The symbol for the angle in question is borrowed through 
LWB, which is u-BOD. The other terms are transparently translated using RTE.  
In the ensuing extract, both the explanation and repetition were done in isiXhosa. The form of 
repetition used is isiXhosa to isiXhosa. Both LWB and RTE were used to construct this 
explanation. The RTE word ‘wahlula’ meaning ‘divided’ is used synonymously for ‘bisect.’ 
The second part of the explanation where the teacher is repeating is more elaborate than the 
first. Teacher A explicitly states that ‘wahlula la-angle phakathi’ meaning the angle is divided 
into two equal parts.  
Teacher A: Ebengu- (it was) 52, then la- (that) AF wafika wohlula (divided), 
bisector, wafika la- (that) AF wohlula la- (divided that) angle phakathi (in the middle) 
yangu- (it became) 26 and 26. (Lesson 2). 
267 
 
The teacher consistently used borrowing code switching strategy and RTE in this case. Also 
the translation for ‘bisect’ is precise in this context. Thus the repetition in this explanation was 
both consistent and precise. 
As illustrated in the subsequent extract, consistency was maintained through the use of BCS. 
In the original question and the repeated version, the same terms are used in borrowed form.  
Teacher A: You identify i-angles ezi (that are) opposite to that exterior angle nhe 
(right). Identify i-angles ezi (that are) opposite to that exterior angle siyavana ke (do 
you understand)? (Lesson 2). 
Borrowing was used by teachers to maintain consistency when code switching. LWB where 
only a prefix was added to an English term, was common with all participating teachers. 
Examples include i-angle and ezi-opposite in this extract. This practice required less effort and 
thinking as all that was needed was to place the right prefix. This I referred to as a practice 
teachers exercised to remain ‘safe’ by minimizing risk of losing meaning during code 
switching.  
Teacher questioning using isiXhosa and repeating in isiXhosa was also evident in Teacher B’s 
language practices. The extracts below show how Teacher B repeated a question using isiXhosa 
to isiXhosa form of repetition. 
Teacher B: Zeziphi i-gradients ezilinganayo phayana (which gradients are equal 
there)? Zeziphi ezi-gradients zilinganayo (which gradients are equal there)? (Lesson 
1). 
Teacher B: Izawuba ndawoni i- (where will the) angle of inclination pha ku- (on) 
line 1? Pha ku-line 1 i-angle of inclination izawuba ndawoni (on line 1, where will 
our angle of inclination be)? (Lesson 2). 
Teacher B: Xa ufuna ufumana i-equation (when you want to get an equation) yes, 
even this one, naxa ufuna ufumana i- (when you want to find an) equation with this 
one, you can also use it when you want to find the equation. (Lesson 4). 
In the three extracts above, both LWB strategy (i-gradients; i-angle of inclination; i-equation) 
and RTE (ezilinganayo; izawuba ndawoni; xa ufuna ufumana) were used to phrase the 
questions and explanations. The questions were consistent in that the words used were the same 
in all cases. These terms are also precise in that there is no loose of meaning in either case. The 
meaning of the first question has been maintained in the same question. This practice of mixing 
BCS and TCS in one sentence was frequently practiced by Teacher B. 
268 
 
In the extract below, Teacher B explains mainly in isiXhosa and repeats his explanation in 
isiXhosa. The two forms of borrowing, LWB and TLT together with RTE were used in this 
explanation.  
Teacher B: Check ubangaba ufumene i-obtuse angle. Yichekishe ubanangaba 
ufumene i-obtuse angle. So ubanangaba awufumennaga i-obtuse angle it means 
there is something wrong (check if you got an obtuse angle, if you didn’t find an obtuse 
angle it means there is something wrong) (Lesson 2). 
In the extract, first he used English for the word ‘check’ and the same word is borrowed in the 
repeated form of this question using yichekishe. The word ‘obtuse’ is borrowed through LWB 
in both cases. The instruction is repeated again mainly in isiXhosa using the opposite of the 
word ‘find’ which is ‘awufumenanga’ meaning ‘if you did not find.’ There was no loss of 
meaning in each of these cases hence consistency was ensured. I observed the same teacher 
language behaviour manifesting itself in Teacher B’s other lesson. The extract below illustrates 
similarities with one above: 
Teacher B: Uchekishe ukuba uzawufumana eyiphi na i-value.  (And check what 
value you are going to get). Sebenzisa i-positive uchekishe uba uzawufumana eyiphi 
i-value. (Use a positive and check which value you are going to get.) (Lesson 2). 
In this extract, BCS strategies, LWB and TLT are both exhibited again together with RTE. In 
both explanations, the meanings were preserved and hence there was consistency and precision 
in the teacher language. I argue that heavy reliance on BCS especially with strongly bounded 
(esoteric) mathematical terms such as value and positive) assisted the teacher to ensure 
precision. The RTE terms that were consistently precisely used here are terms used in everyday 
life like fumana. Hence again I argue that teacher B’s choice of terms during teaching was to 
ensure that he remains safe from losing meaning during code switching.  
While repetition was less used by Teacher C, in some of those instances it was consistently and 
precisely used. In the extract below, the code switched version is more elaborate though 
consistent with the earlier version.  
Teacher C: We can find F using which triangle? Singamfumana u-F lo, sisebenzisa 
eyiphi i-triangle (which triangle can we use to find F)? (Lesson 2). 
The use of ‘u-F lo’ in the code switched version suggests that the teacher was actually 
identifying that the actual location of F on the diagram. Such an identification may give clues 
to some students as they relate the position of that F and the rest of what is given in that diagram. 
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As was noted with other participants, Teacher C also used the isiXhosa to isiXhosa form of 
code switching and was consistent in using it. Examples are illustrated in the extracts below: 
Teacher C: Simfumene kengoku u- (so now we’ve found) A. Simfumene u- (we’ve 
found) A. (Lesson 2). 
Teacher C: Which one can we start with? Ndingaqala ngeyiphi (which one can we 
start with)? (Lesson 2). 
The RTE term used in the first extract, ‘simfumene’ whose root word is ‘fumana’ is an everyday 
term. It is used outside the classroom by both the teacher and his students. The phrase 
‘ndingaqala ngeyiphi’ which is the code switched form of the question in the second extract is 
also a combination of everyday terms. Thus these terms were consistently used in this case.   
Teacher C did not use repetition in code switched form as frequently as Teachers A and B. In 
one of his lessons, he asked a question using direct translation as given in the subsequent 
extract:  
Teacher C: Where does my conclusion come from? Ndiyichola phi lento 
ndiyithethayo (where did I get that from)? (Lesson 5). 
The teacher was also consistent in this case even though he did not use direct translation. The 
teacher was able to ensure consistency and precision in this question. As has been mentioned 
earlier, the question did not employ mathematical words. It used an everyday term and the 
teacher was able to translate it precisely during the teaching process.  
In this section, teachers managed to maintain consistency and ensure precision during repetition 
through LWB. All participating teachers in this study used LWB during repetition and this 
helped them to be consistent and precise during repetition. Secondly, as noted above, teachers 
maintained consistency through the use of RTE strategy. This happened mostly with terms that 
teachers and pupils use in everyday life outside the classroom. Esoteric terms, terms that are 
strongly mathematical, were consistently borrowed.  
 
7.6.2 Inconsistent and imprecise repetition 
In the extract below, the teacher started explaining in isiXhosa and then went on to English. 
The English version is in form of a summary of what he was explaining about what AB 
subtends. In this extract there is inconsistency in the way the teacher is explaining. It is not 
clear as to which component subtends which one. The language practices used here could have 
contributed to this inconclusive and unclear explanation. 
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Teacher A: Siyambona uba u- AOB u-subtender u-arc AB siyambona sonke (can 
you see that AOB subtends arc AB)? /Yes/ Also u-ACB naye can you see uba u-
subtendwa nguban,i ngu-AB (ACB is also subtended by arc AB), they are subtended 
by the same chord AB or by the same arc AB. (Lesson 5). 
In the extract above, the absence of what AOB and ACB stands for further makes the statements 
imprecise and inconsistent. Leaving out such information resulted in those statement becoming 
unclear. This trend has also been observed in other situations and topics in this study. 
In the extract below, the teacher asks the question in isiXhosa first and then repeats it in 
English. The English version of the question includes some information that the shape being 
referred to is a right angled triangle. This is not mentioned in the isiXhosa version.  
Teacher A: Ngawaphi lamacala kuthwa ayalingana (which ones are the two equal 
sides)? Which sides do you think are equal in that right angled triangle? Which 
sides are equal? (Lesson 4). 
The isiXhosa version is imprecise and inconsistent because of the absence of the phrase ‘right 
angled triangle’ which directs learners to the polygon under consideration. The phrase ‘right 
angled triangle’ which the teacher omitted was in all other situations borrowed through LWB. 
The omission could be caused by the lack of its isiXhosa equivalent in the teacher’s vocabulary 
since the teacher wanted to use the isiXhosa language only. Another reason could the presence 
of the reference diagram on the chalk board. The teacher’s mention of the term ‘right angled 
triangle’ in the English version shows that this phrase was necessary to give clues to the 
students and to make the question clear. Hence there was a lack of consistency and precision 
in this case. 
The form of repetition used by Teacher C in the extract below is isiXhosa to isiXhosa. The first 
question has less information than the second question. The advantage in this case is that both 
questions are in their home language hence the students who ‘tune out’ may still benefit in this 
case.  
Teacher C: Besithe yintoni kanene u-OA? (What did we say OA was)? Wazi ntoni 
ngo-OA no-OB (what do you know about OA and OB)? (Lesson 3). 
While the teacher was seeking the same answer that these were radii of the same circle, the 
phrasing of the questions was not consistent. ‘What did we say’ and ‘what do we know’ may 
elicit two different answers from students which will not answer the intended question 
correctly. The repeat version of this question brings in OB which was not mentioned in the 
earlier question. Thus there was no consistency in the phrasing of these questions. 
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In the extract below, Teacher B used TLT (ucheckishe) and RTE (uzawufumana; ufumana) 
strategies to formulate his questions. This was evidently common with Teacher B during the 
teaching of geometry.  
Teacher B: Check that, press tan 53.13 ucheckishe uba uzawufumana bani (and 
check what answer you will get).  Press tan 53.13, what do you get there? Ufumana 
bani pha, ufumana bani (what did you there)? (Lesson 2). 
The second question in English requires pupils to just press tan 53.13. The third question now 
requires what they have found. The checking aspect which appears to be the main reason why 
they are using their calculators is not being repeated in the questions posed in isiXhosa. 
Considering that Teacher B mentioned in the interviews that he used isiXhosa to clarify 
statements previously given in English, this made his questions inconsistent in this particular 
case. 
In the extract below, key terms were borrowed. These included besiyilinke (how did we link), 
i-angle of inclination and ne-gradient. This was commonly practiced by Teacher B in his 
teaching.  
Teacher B: Besiyilinke njani i-angle of inclination ne-gradient? (How did we link 
the angle of inclination with the gradient?) Besiyilinka njani i-gradient?  (How we 
linked the gradient?) (Lesson 2). 
However, in this case the repetition used during code switching in the second question leaves 
out the phrase ‘i-angle of inclination.’ Thus the use of the word link in the second question 
loses meaning because gradient is meant to be linked to something in this case. This question 
is inconsistent due to insufficient information that has been used to formulate it. 
Cases of inconsistency were prevalent in situations where teachers, in their repeated statements, 
were leaving out some of the information. Words like ‘angle,’ ‘arc,’ ‘line,’ and ‘chord’ were 
omitted resulting in ambiguous questions or statements. Also such situations were prevalent 
when teachers were referring to symbols representing sides, angles and lines. 
 
7.6.3 Conclusion on repetition 
Teachers in their language practices need to consider proper use of repetition during teaching. 
Arens (1999, p. 117), in the study of how repetition affects people found that repeated messages 
“penetrate listeners’ perceptual screens by rekindling memories of key information” from prior 
statements. As argued by Richards (2003) repetition is one of the definite ways to ensure that 
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the intended message is stored into the long-term memory of the listener. Hawkins, Best, and 
Coney (1995) noted that “repetition increases the strength and speed of learning,” and added 
that “the more times we are exposed to information or practice a behavior, the more likely we 
are to learn it” (p. 280). This is why code switching during repetition will need to be done 
judiciously in order to enhance learning. 
While repetition can be useful especially in multilingual class, teachers need to use it with 
caution for when a word usage becomes too repetitive, it may make the message boring and 
uninteresting to the students. Hawkins et al., (1995) warn that “Too much repetition can cause 
people to actively shut out the message, evaluate it negatively, or pay no attention to it” (p. 
281). Repetition was also found to promote student ‘tune out’ which results in selective 
listening. Thus correct use of language during repetition and when not repeating cannot be 
overemphasized. 
 
7.7 REDUNDANCIES DURING CODE SWITCHING 
Redundancy is defined in this study as the repetition of the same idea or item of information 
within a phrase, clause, or sentence. To build in redundancies in mathematics language, 
participating teachers in this study used simplification, clarification, expansion and reduction 
of ideas. These are discussed in this section focusing on whether precision and consistency in 
code switching were ensured or not when redundancies were used. 
 
7.7.1 Clarification 
Teachers used clarification to help students understand questions or explanations previously 
uttered either in English or isiXhosa. In the extract below, Teacher A posed a question in 
isiXhosa and repeated it again in isiXhosa. The only difference was that the later question is in 
future tense while the earlier is in present tense. The message in both questions is consistent. 
The same can be deduced from the second extract, the translated form of the question is 
clarifying what has already been said earlier in English. 
Teacher A: Ngubani kengoku u-OE phayana (so what is OE there)? /silence/ 
Izawuba ngubani u-OE (what will OE be)? (Lesson 4). 
Teacher A: What do we call angle ABC? Sithini xa simbizayo u-angle ABC, 
yintoni? (Lesson 1). 
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Teacher A: Corresponding angles are equal, zeziphi ezi-lines zibangela uba zibe zi-
corresponding angles?, Zeziphi ezi-lines zi-parallel pha (which lines are cause them 
to be corresponding angles, which parallel lines)? (Lesson 2). 
The repetition that was done in the last extract above clarifies and explains what corresponding 
angles are. The second question which is redundant simplifies and explicitly states that the lines 
required must be parallel. This is cued elicitation which according to Mercer (1995) provides 
clarification in questioning. The teacher is drawing out information from her students using 
strong verbal hints such as ‘zeziphi ezi-lines zibangela’ meaning ‘which lines are causing them 
to’ correspond. These verbal hints that suggest what answer she is looking for are in code 
switched form. During interviews, I asked why she had posed the question in English and then 
followed it up again in isiXhosa. Her response was “If you check, learners did not respond, 
maybe they didn’t know the answer or they did not understand. I was trying to make sure that 
the question is clear to the learners. Repeating was to help them talk, respond to my question.” 
The teacher used two different words, ‘identify’ and ‘choose’, in the ensuing extract to phrase 
the question in the process of making it as clear as possible. Also she used RTE forms ‘uyibona 
ngantoni?’ and ‘umkhetha ngantoni?’ In the third time she used TLT form ‘e-chooser.’ In all 
her attempts, it was to provide as much clarity as was possible so that students would 
understand the question and respond accordingly. 
Teacher A: Uyibona ngantoni, umkhetha ngantoni u-D no E (how did you identify 
the two angles, why did you choose D and E) instead of E & F or instead of D & F 
okanye (or) why did you choose D & E? Why e-chooser u-D no E (why did she 
choose D and E)? (Lesson 2). 
Although ‘choose’ and ‘identify’ are not synonymous, the context in which these two questions 
were posed does not make the two terms imprecise. There is no loss of meaning in the questions 
hence even with the use of these two terms, the questions are precise. The only form of 
inconsistency was in the choice of words to use, that is, uyibona and umkhetha. All three 
participants’ redundant code switching was to clarify what they had said earlier.  
In some cases, teachers were using two terms that are not synonymous to enhance clarity in 
questions and explanations. In the second part of the extract below, the teacher is clarifying 
what he means by the TLT form siyamsolver u-x with another TLT form of a different word. 
Teacher B uses siyawina meaning are you winning or are you getting it. He tallies ability to 
solve for x as the aspect of winning in this particular case. 
Teacher B: Siyamsolver u-x nhe, siyawina nhe (we’re solving for x right, are you 
getting it)? (Lesson 1). 
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Teacher B: Yi-identifaye nhe, yinantsike, yilabelishe wena, ngu-C okanye ngu-B, ja 
labelishe uthi B, nantsi point B (identify your points, label it your points, is it C or B, 
label it as point B, so we know that’s point B). (Lesson 2). 
In the second extract above, Teacher B said ‘yi-identifaye’ (identify it), which he elaborated 
saying ‘yilabelishe’ (label it). He even went on to specify how the labeling was supposed to be 
done. Identifying points might have been not so clear to the students hence the teacher 
simplified and said to label it. In both cases, the teacher used TLT form of borrowing. Teacher 
B was more consistent in using this form of borrowing when compared with other participating 
teachers. The borrowing was precise as no meaning was lost in the translation. 
Teacher C: Sibonise (show us) the comparison angle, le (the) angle ucamparisha 
nayo (you are comparing it with) siyi- identifaye   (we must identify it), sibonise, uthi 
lena (show us and say this one). (Lesson 3). 
In the extract above, Teacher C first used English and then code switched using TLT strategy. 
That repetition was redundant since it replicates what has been said already. The teacher used 
a redundant strategy again when he said siyi-identifaye (we must identify it) and then again 
sibonise (show us). It is redundant in the sense that once an object is identified it follows that 
it has been shown. Pupils in Teacher C’s class were from the township and the rural areas 
where English is not well supported outside the classroom. This prompted him to use language 
that catered for these learners. Hence the use of terms in English and then TLT or LWB, and 
synonyms. This was to make the explanations of concepts and the questions as clear and 
elaborate as possible. 
 
7.7.2 Simplification 
Teachers used redundancies to simplify concepts previously stated in English. The language 
choices were intended to simplify esoteric terms used in English and making them accessible 
to students in isiXhosa. In the extract below, Teacher A was dealing with exterior and interior 
angles of a triangle. Teacher A was simplifying the term ‘interior angles’ and she used 
eziphakathi which means ‘inside.’ 
Teacher A: The exterior angle of a triangle is equal to the sum of the two opposite 
interior angles, opposite interior angles eziphakathi kwintoni kwi-triangle yethu 
siyavana ke (that inside of our triangle do you understand) right. (Lesson 2). 
Interestingly, the word ‘opposite’ was not included in this simplified code switched form. It 
suggests that the teacher assumed that ‘opposite’ is used in everyday life and thus is familiar 
to students. Also the phrase ‘exterior angles’ was not translated nor simplified in this particular 
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case. The phrase ‘exterior angle’ had been explained in another lesson by Teacher A as i-angle 
ingaphandle. This could be the reason why it was not explained nor translated in this lesson. 
Thus in this extract, the teacher chose to simplify one word in the phrase ‘opposite interior 
angles’ and all the others words were left out. 
 In some cases LWB was used redundantly as shown below: 
Teacher B: Because they are collinear funeka ilingane ne-gradient ka (it has to be 
equal to the gradient of) CD. (Lesson 2). 
Mentioning that they are ‘collinear’ automatically means that the gradients are the same in a 
straight line. The teacher went on to simplify the idea of collinearity by mentioning that the 
gradients must be equal.  
In the next extract, the teacher simplifies the concept of a scalene triangle using its angles. She 
uses a key phrase ‘i-angles ze-scalene triangle azilingani.’ This clearly clarifies her earlier 
statement where she used ‘different’ and not the synonym ‘not equal’ or ‘not the same.’ 
Teacher A: Now kwi- (in the) Scalene kuthwa (we are told that) all angles measures 
are different. Meaning that i-angles ze- (of a) Scalene triangle azilingani (are not 
equal). (Lesson 2). 
Such teacher language is beneficial to grasping of concepts especially if two synonyms are 
used. In the classroom, this assisted students who had missed the explanation or question earlier 
to understand and move with the others. Such teacher language was used to reinforce concepts 
discussed. So either way, this provided advantages to the teaching and learning of geometrical 
concepts.  
Use of the RTE word azilingani consistently and precisely was also crucial in this case. 
‘Scalene’ is a term that is not commonly used in everyday life of students and teachers. By 
using this word, students were accorded an opportunity to match or tally ‘scalene’ with 
something they were familiar with, that is, unequal angles and sides. 
Teacher A used some terms to help simplify and focus students’ attention to the specific 
diagrams that were being used at a given time. The inclusion of kula-triangle in the extract 
below was to expand the idea with the intention of making it easier to understand. The question 
was redundantly replicated.  
Teacher A: Uyintoni u- BOD pha kula- triangle (what is BOD in that triangle)? La- 
(that) angle uyintoni pha kula- triangle (what is that angle in relation to that triangle)? 
BOD uyintoni kula- triangle (what is BOD to that triangle)? (Lesson 5). 
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Teacher A was explaining the alternative way of identifying angles. She explained that the 
middle letter identifies the angle. The question that she later asked was redundant, however, as 
it was used to ensure that the students would be able to identify the right letter hence the 
teacher’s verification by asking this question. 
Teacher A: BAC three letters, BAC nhe (right) now liphakathi yile-angle sithetha 
ngayo. Yintoni ephakathi?, ngu-A esithetha ngaye (so the one in the middle is the one 
we’re talking about, so which one is in the middle, A, so we’re talking about A). 
(Lesson 2). 
Teacher B was observed using redundancies in his teaching of geometry. In the subsequent 
extract, the teacher asks two questions: 
Teacher B: Siyifumene i-gradient ka AB nhe (we’ve found the gradient of AB right)? 
Bakhona abangekayi fumani? (Are there some who still haven’t found it yet?) 
(Lesson 1). 
The second question is redundant in that it is repeating the same request as the first. Teacher B 
asked for those that had not found the gradient of AB. In the first question, he used a leading 
question to check if they had found the gradient. The two questions are not phrased the same 
even though they were posed to elicit the same information. This makes them consistent but 
redundant. 
Teacher B: If the line was horizontal i-gradient yethu ibizawuthini, ibizawuba 
undefined nayo (was our gradient going to be undefined as well)? (Lesson 2). 
This question contains a redundancy in that once the line is horizontal, the gradient 
automatically becomes zero because the denominator is not zero but there is no change in y 
hence a zero in the numerator. But the teacher could not take this concept for granted and 
assume it is obvious. This is because of the nature of the students he was teaching during this 
time, they were from the surrounding townships and rural areas. He had to use this form of 
redundancy to remind them of these salient concepts during teaching. This same phenomenon 
was noted in other instances: 
Teacher B: Ok, now ndifuna khe nindenzele umahluko nhe (I want you to 
differentiate) differentiate between these two words: bisect and intersect. (Lesson 
5). 
By starting his explanation in isiXhosa the teacher was trying to simplify and make the term 
‘differentiate’ (umahluko) familiar to students. The teacher later repeats the instruction in 
English using the word ‘differentiate.’ This was because the teacher was putting into 
consideration the nature of his class. This also helped him not to teach backwards. 
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Teacher B: Xa kufunwa i-coordinates zika-P apha kuthethwa ukuba kufunwa ntoni, 
kuthethwa nge-values zika x no y (when they ask you to find coordinates for P, what 
are they talking about, they mean values for x and y). (Lesson 5). 
The teacher was explaining what coordinates are and the components of coordinates. This was 
done to help the teacher save time and not back teach. In the process the repetition performed 
was redundant. It was used to simplify the meaning of coordinates.  
Redundant expression for simplifying concepts were also evident in Teacher C’s language 
practices. In the question below, Teacher C first used the word ‘find,’ because there was no 
response, he asked the question again in isiXhosa but this time using umbalileyo (you 
calculated). He is using find and calculate synonymously. 
Teacher C: How do you find E, D and F? /silence/ Akhomntu umbalileyo u-F apha 
no-E (hasn’t anyone calculated F and E here)? (Lesson 2). 
The question is actually clearer and precise in the translated form than the English form in this 
particular case. This is because the teacher had given them a task to calculate the values of 
angles E, D and F. In the extract below, Teacher C used redundancies in Code switched form 
to simplify and remind students of some key concepts.  
Teacher C: Ngu- (it’s) 90 isn’t? Ubangaba le- (if this) angle is the angle at the 
circumference, lena i-angle izawuba ngubani ngu- (this angle will be) 90. (Lesson 
2). 
Once an angle has been referred to as the angle at the circumference in circle geometry, that 
angle is automatically 900 according to the theorem. Thus in the explanation above the teacher 
has some repeated information that seems obvious. Such redundancy helps to keep reminding 
students of the key theorems or information. It helps to emphasize the key aspects that might 
be forgotten in the process. 
 
7.7.3 Expansion-Reduction of ideas 
In this section, I focus on situations where teachers were using redundancies to expand or 
reduce ideas using isiXhosa. Expansion of ideas through elaboration provided students with a 
variety of entry points into understanding and accessing the mathematics concepts that were 
inherent in teacher language. While reduction of ideas and information was also evident, it 
provided summarized forms of what the teacher intended students to learn. All these cases were 
noted in teacher language and are discussed in this section. 
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In the extracts below, Teacher A was more elaborate when she was teaching in English than in 
she was when teaching in isiXhosa. In the first extract, while the question ‘what is CD?’ was 
not precise, the isiXhosa version was very sketchy. Use of ngubani (what) alone was imprecise 
in this case.  
Teacher A: What is CD, ngubani (what is it)? (Lesson 1). 
Teacher A: Corresponding angles are equal, which lines are parallel? Zeziphi ezi 
line zi-parallel zibangela uba u- G1 no E balingane (which parallel lines are causing 
G1 = E)? (Lesson 2). 
In the second extract, there is more information provided in the isiXhosa translated form than 
in the English version. The information provided is actually making the question more 
elaborate and easier to understand. The additional word zibangela meaning ‘makes’ or ‘that 
causes,’ is additional and elaborating on the question. A similar situation was observed in 
another lesson where Teacher A was solving triangles. The extract below indicates how scanty 
the teacher’s information in isiXhosa is. The question is well explained and elaborate in 
English. In the translated version, the teacher just asks, ‘what is the measure?’  
Teacher A: We have three angles in a triangle nhe (right), can you tell me each 
measure of each angle pha (there)? Ithini i- (what is the) measure? (Lesson 2). 
Research has shown that learners who are taught by teachers who code switch ‘tuning out’ the 
language they do not understand and wait for the translation in their home language (Collier, 
2011; Reyes & Kleyn, 2010; Van de Walt & Mabule, 2001). Thus Teacher A’s language 
behavior in this instance was a disadvantage to such students. This explains why this teacher’s 
learners were unable to respond to some of the teacher’s questions even after the same question 
was presented in the translated form. The teacher used a shortened version of the question in 
isiXhosa with the assumption that her students would combine the two questions. She asked in 
English in a more elaborate way and then repeated in summarized version in isiXhosa.  
There are situations when the information supplied in the translated version was not precise. 
An example is shown in the extract below: 
Teacher A: What kind of an angle is DEF? Yintoni (what is) u-DEF? (Lesson 1). 
Ideas have been reduced in the code switched version because of the absence of the word 
‘angle.’ In other words DEF can be more than just any angle, it can be a line, an arc or chord 
or even a triangle. The reduction of information in isiXhosa resultantly made this question 
imprecise. 
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Teacher A: What angles are formed when two lines meet? /silence/ When two lines 
meet, there are angles that are formed, what angles are formed when two lines 
meet? Haybo zingoni ngoku zintoni ezo-angles ndiyabuza apha (what are those 
angles, I’m asking) what kind of angles esizifumanayo (that we get)? (Lesson 1). 
In this same extract, the teacher asked the question twice in English and there was no response. 
This prompted her to code switch and asked the same question in isiXhosa. Teacher A used 
esizifumanayo (that we get) which was not used in English to make the question more elaborate. 
There were some responses from her learners after this translation. The pupils could have been 
prompted to respond either by the teacher’ use of the isiXhosa translation which is elaborate or 
by the tone of the language that was later used. The use of ‘haybo’ signaled that the teacher 
was not happy with lack of response from her class. 
While teacher A used these redundancies more than did other participating teachers in this 
study, Teacher B also taught using the strategy of reducing and expanding ideas through 
redundancies in his code switching. Some of the extracts taken from his lessons are given 
below: 
 Teacher B: Besiyibalile i-gradient ka-AB mos nhe akunjalo, yaba ngubani? (We had 
already calculate the gradient of AB right, isn’t that so, and what is it?) Besiyibalile 
yangubani (we had calculated it, what was it)? (Lesson 1). 
The second question which was following up on the first question has less information than the 
former. Most of the explanations in the first question have been omitted second. This practice 
of reducing information was also noted in Teacher A’s language practices. 
While use of redundancies for reducing or elaborating ideas was common in all the teachers’ 
languages, Teacher C used it less frequent than the others. The few times he used this practice 
are provided below: 
Teacher C:  This angle is equal to that angle, reason for me to say so? Le (this) 
angle H uyalingana nala (is equal to that) angle 34, reason? (Lesson 4). 
The translated version is more elaborate and contains more information than the question in 
English. In the code switched form, the angle has been identified by name and the size of it 
actually stated. It is only in such cases that students who ‘tune out’ will benefit as compared to 
the other situation identified earlier where more information is given in English. This practice 
was repeated again by teacher C in another lesson as illustrated in the extract below: 
Teacher C: Where is angle XMS? Where is angle XMS kwi-diagram yakho (in your 
diagram)? (Lesson 1). 
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The teacher adds some more information in his second question and specifies that angle XMS 
is coming from the diagram he was referring to which was on the screen. In the extract below, 
the repeated form of the question has more information than the earlier one. It is therefore 
elaborating and extending the question. 
Teacher C: Simfumene mos u-A nhe (we’ve found A right). Umfumene u-A nabani 
omnye nabani (we’ve found A and what else)? (Lesson 2). 
Teacher C: We can find F using which triangle? Singamfumana u-F lo, sisebenzisa 
eyiphi i-triangle (which tringle can we use to find F)? (Lesson 2). 
The inclusion of the prefix ‘lo-’ when translation was done helped identify which F the teacher 
was referring to. In the English version, the question is simply ‘we can find F using which 
triangle?’ The information provided in the second question expands the question making it 
more precise and specific to that given diagram. In another lesson, the teacher used reduction 
of information as shown below: 
Teacher C: Identify it, sibonise, uthi lena titshala iyi-half leya ikwi- (show us and 
say this one sir is half that one is on the centre), show us the one which is at the centre, 
yeyiphi le ikwi-centre (which one is at the centre)? (Lesson 3). 
The teacher repeats the question but with reduced information. The first question is elaborate 
but the second and third leave out some information previously given. This was consistently 
practiced by Teacher C during his teaching. 
 
7.7.4 Concluding on redundancies 
Redundancy is a useful phenomenon present in teachers’ everyday language in various forms. 
In the field of communication, redundancy technically refers to the creative repetition of the 
most important aspects of communication (Kersaint et al., 2013; Nuh, 2008). There were many 
instances identified in this study where redundancy was useful in the teaching and learning of 
geometry. The main uses of redundancy identified were to increase the possibility of students 
recovering and retaining the original message spoken by the teacher. The redundancies were 
also used to ensure that lack of clarity, ambiguity and lack of simplicity were minimized.   
Redundancy will need to be done with precision and consistency for students to realise the 
maximum benefits of this practice. In the extracts and discussions above, I have identified how 
participating teachers used redundancies in their classrooms. It has become apparent that there 
were inconsistencies in the way it was used in some cases and in some it was consistent. 
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Inconsistencies were caused by teachers providing insufficient information in the code 
switched form while enough information enhanced consistency. Where key information was 
left out, the scantily provided information resulted in teachers relying impoverished 
understanding of concepts to their students. Ultimately conceptual growth of these students 
was compromised. 
 
7.9 LACK OF ISIXHOSA TERMS AND USE OF ILLUSTRATIONS  
In the teaching of geometry, teachers concurred that some mathematical terms were not easy 
to translate to their home language. In such cases where the mathematical concept lacked an 
equivalent word or phrase in isiXhosa, teachers were either using descriptions of those words 
or they sought illustrations from their pupils’ environment.  
Teacher A gave the explanations for acute and obtuse angles. She struggled to explain ‘acute 
angled triangle.’ She had to rely on the description of the phrase. She concurred that actual 
names for these terms were not there hence the use of explanations or descriptions to identify 
these angles.  
Researcher: How do you explain acute, obtuse and reflex in isiXhosa? 
Teacher A: Mh-h we don’t have those words in Xhosa. I use descriptions for 
example acute angles, i-angles ezingaphantsi ko-90
0
, less meaning that 
zingaphantsi. I-obtuse, it means zingaphezulu ko-90
0
 but ngaphantsi ko-180
0 (more 
than 900 but less than 1800)  
Researcher: What about acute angled triangle or obtuse angled triangle? How 
would you explain that? 
Teacher A: Like i-acute angled triangle, sithi kaloku i-angle, once kuthwe triangle, 
it means ina 3 sides (we say that, once we mention triangle, it means that it has 3 sides) 
Researcher: Yes acute angled triangle 
Teacher A: Yes acute angled triangle zi- (they are) err ndizawuthini kanene xa 
ndiyicacisa (how do I explain it), njengoba eza angles zazi mhlambi ibengu 60, 60, 60 
uyabona ezo angles zi-less than 90 zontathu (for instance those angles are 60, 60, 60 
can you see all of them are less than 90) all the three angles are less than 90 then 
kengoku ibengu (it becomes an) acute angled triangle zonthathu ezo (all three of 
those) angles or 60, 65, 55 uyabona (you see) as long zi- (they are) less than 90
0
.  
         (Interview 2). 
While the teacher was able to give descriptions promptly for acute and obtuse angles, it was 
not the same when she was asked about the acute-angled and obtuse-angled triangles. She was 
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hesitant to give the descriptions. This could have been caused by two factors: first, her inability 
to match her earlier explanation/description on acute and obtuse angles together with triangles 
using isiXhosa. Secondly, the lengthiness of her explanations/descriptions were perhaps not 
convincing to herself as to whether they were the best to describe these mathematical objects. 
When asked whether developing terms in isiXhosa would be helpful to learners, Teacher A 
said it would not be useful because learners are using English already. What she did not 
mention or support was why she was still code switching when her students were already 
speaking in English.  
Researcher: If we can have terms developed in isiXhosa do you think they will help 
improve teaching of geometry?  
Teacher A: Mh-h (no) I don’t think so because learners are already used to these 
English terms, I don’t think it will help. Because they don’t even use these terms 
outside or at home.        (Interview 2). 
She also said students do not use these terms outside the classroom hence she insisted that these 
terms would not help them. But the fact that she is still code switching even with that 
background, implies that there is a need for teacher code switching that is consistent and 
precise. Interestingly, Teacher A was the one who had the highest frequency of code switching 
into isiXhosa in this topic (see Section 7.1). Some of her switching was not consistent. Since 
she concurred that her students do not use RTE words for these concepts outside the classroom, 
this explains why she used LWB most frequently during her teaching. This also explains why 
only those RTE words that are used in everyday life were code switched consistently and 
precisely during her teaching of geometry. 
A trend that emerged with all participating teachers was their code switching for illustrating a 
point using everyday scenarios. In all the cases I observed, teachers gave illustrations adapted 
from everyday life using code switching. In the interviews, I followed up on this trend with 
Teacher B when he was dealing with parallel lines. He gave two everyday examples to illustrate 
parallel lines, that is, railway lines and lines on a freeway. 
R: How do you explain the concept of parallel line in class using their home language? 
Teacher B: Ja I remember in Grade 9, I used to relate parallel lines with the railway 
line, I used to relate it with a railway line. If you look at a railway lines, because err, 
they will never meet even if they are taking a turn they all taking a turn, it’s just an 
exceptional case where in a station you find that there is a meeting and it’s just to 
change from one lane to another lane but in most cases generally they will never meet. 
So basically it’s another example of parallel lines. Even the freeway, your lines there, 
your lines that are there on the free way (Interview 2). 
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Teacher B only gave these two examples during interviews and not when he was teaching. 
Teacher C also gave a similar illustration during interviews.  
Teacher C: Look at the train, pha i-train mos ineziporo zibini (has two rail lines), if 
those two would try to meet, it would get dangerous and people would die. So those 
two tracks are parallel. This will give them confidence as you use things around 
them; everything that you think are parallel and you use them. (Interview 2). 
Both teachers agreed that any scenario where two lines will not meet will be suitable to 
illustrate parallel lines. Teacher A mentioned the meeting of lines in the station and said it will 
be an exceptional case. This illustrates how the teacher critically looked at his own examples. 
Teacher C added that taking examples from their environment would boost students’ 
confidence. Use of such illustrations from everyday life increased the teachers’ frequency of 
code switching. 
In the extract below, Teacher C concurred that certain concepts like ‘perpendicular’ were not 
easy to explain in the home language except if the teacher uses games, songs in isiXhosa or 
some day to day aspects familiar to pupils to help them understand the concepts. He cited a 
song that students sing outside school that may be used to make the concept of ‘perpendicular’ 
more understandable and real to students. Teacher C agreed that picking scenarios from 
everyday life would help. 
Researcher: How would you explain the concept ‘perpendicular’ to your students?  
Teacher C: Uhm but uhm perpendicular, you can relate to an event but not 
necessarily trying to describe perfectly the word perpendicular. I think in the 
olden days there used to be some toy-toy and there was a song there it said ‘up the 
gear 90
0
’ so people were dancing and then they would show something of 900 and 
then if you look at the leg of somebody it’s actually straight but the 900 is shown 
with the other leg. But not to say it perfectly, directly to them but you can draw 
an event, an old event to just demonstrate like I’ve come up with now. To have 
perfect word to say perpendicular, I really don’t think so. But I can just relate a 
scenario.         (Interview 2). 
Teacher C indicated that getting a perfect translation for perpendicular in isiXhosa was not 
easy. Teacher A when asked the same question during interviews responded as given below:  
Teacher A: Ok, err like for instance I can take them to the field nhe (right) so that 
they can observe those corners. Like in the field, a netball field nhe (right) they 
know that there is that err, when you are at the centre there is that pole, and then 
if you are out, there is that line there and it’s a round line there. Then at each 
corner it’s straight, there is 900 you know, so there is perpendicular there.   
         (Interview 2). 
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Teacher B also responded by suggesting that he would use some examples taken from their 
classroom. He added that because their classroom is the immediate environment, they can see 
the actual example. 
Teacher B: What I usually tell them in the classroom is to look at the wall, the wall and 
the floor. If the house is well built, the wall is going to be perpendicular to the floor. 
Except in their location where you will find that the house is going down and the wall, 
and then I refer to them and say, well if you look at that situation it means the house 
was not well built. It was not properly built and therefore the wall was not 
perpendicular to floor. It will be more ideal because it’s something that you see and 
you know.       (Interview 2). 
All the teachers agreed that illustrations will make the concept clearer and will assist students 
especially if taken from their immediate environment. In all these illustrations, teachers were 
using isiXhosa to explain concepts to students. Even during interviews, Teacher A and C 
explained in isiXhosa. Consequently, use of these illustrations increase frequency of teacher 
code switching. Teacher B however pointed out limitations of some of these examples. In all 
cases, use of these daily examples prompted teachers to code switch more as they made these 
illustrations. 
The lack of terms enkindled teachers to use illustrations during teaching. These illustrations 
were taken from students’ everyday environments. Teachers used isiXhosa mostly when giving 
these illustrations and some of these illustrations had their limitations. Teacher B was able to 
identify some of the limitations of one of his illustrations. Borrowing was done when key 
concepts like gradient, parallel and perpendicular were referred to in the classroom. These 
terms were not code switched transparently as teachers could not find their isiXhosa 
equivalency. 
 
7.10 PLANNING FOR CODE SWITCHING 
Planning is a crucial phase of teaching in crucial instructional decisions on how to meaningfully 
engage students and how to manage resources such as language. In this study, all participating 
teachers mentioned that they did not plan for code switching. According to Teacher C, “code 
switching is something we do every day, in and out the classroom. It is more like a language 
on its own because it is so commonly done, worse among youngsters.” Similarly, Teacher A 
said that “this is how I speak every day at home and at work. I do not need to plan as long as 
I know what I want to put across.”   
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While these were their sentiments, interviews revealed otherwise. There were teacher language 
practices that manifested themselves during the teaching of geometry and during interviews 
that indicated that planning for code switching was necessary.  
Researcher: Ok, so when you say ‘ukusubtenda’ how would you explain it in 
isiXhosa, how would you put it? 
Teacher C: Eish ‘ukusubtenda’ kukuxhasa (support?) no, ezi angles zixhaswe (these 
angles are supported), you know ukuxhaswa should be! No, it can’t be. Because it’s 
a sort of a, sixhaswa but it will be something that you explain ngesiXhosa but 
uyilathe (in Xhosa and then point at it) because ukuxhasa sometimes it might differ. 
That is another point, yilento ndisithi isiXhosa sizawusokolisa (that’s why I’m saying 
we will struggle with Xhosa) because now it can stand because ndiyixhase 
ngeny’into (is supported by something else). But again, ubangaba ezazinto (if those 
things) and then kufuneka okukuxhasa kwam ndizawukwakha (I will have to build 
on this ‘support’) and then I will be able to point, this is the area, eza angles ukuze 
zilingane zixhaswa yilendawo (in order for those angles to be equal, they are supported 
by his area) then I need to point because if I can say verbally without pointing, they 
will reference it wrongly.      (Interview 2). 
 
The response in the first statement of his reply and his ensuing statements depicts a debate 
going on in the teacher’s mind trying to arrive at the right word in isiXhosa. This went on as 
the teacher was trying to convince himself that ‘ukuxhasa’ was the right word for ‘subtend.’ 
While the teacher was able to state the right term, it was after he had to think carefully and he 
had to convince himself that he had chosen the right word. Teacher C struggled to come up 
with the right term immediately. He had to debate with himself on the terms that came to mind 
and was debating on each of them discarding those that were not making sense or were not 
precise. Such thinking is necessary for teachers to arrive at a correct and transparent word for 
a given concept in home language. Yet as noted above Teacher C and the other teachers 
confirmed that they do not plan for code switching when they plan for their classes.  
The other geometric concepts that teachers dealt with were on circle geometry. During 
interviews, I followed up Teacher A’s use of isiXhosa to explain an inscribed angle.  
Reasercher: Can you explain to me how you described inscribed angle in 
isiXhosa in this lesson? 
Teacher A: Inscribed angle, yi-angle engaphakathi apha kwi-circle nhe and 
then ikona yayo yi-vertex, i-inscribed ikwi circumference, yi-circumference 
then ikona yayo ibe pha ngaphakathi kwi-circle (it’s an angle that is inside a 
circle, and then it’s corner is a vertex, an inscribed angle is on the circumference, 
it’s the circumference and then it’s corner is inside the circle).  
  (Interview 2). 
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She used the phrase ‘i-angle engaphakathi’ to mean ‘inscribed angle.’ In the interview, Teacher 
A qualified what she meant by phakathi and she said ‘pha ngaphakathi kwi-circle’ meaning 
there inside the circle. This was not explained during her teaching, she just said engaphakathi. 
This shows how crucial planning for code switching is in promoting meaning that eventually 
enhances conceptual understanding.    
Graphs were taught by Teacher B and the concept of gradient was central to his lessons. During 
interviews, I asked him about his use of the borrowed form of the word ‘gradient’ and his 
response is given in the extract below: 
Reasercher: When you were working with gradient, you were borrowing the word, do 
we have a Xhosa equivalent? 
Teacher B: Wow, even those terms, the ones you left with me, I was struggling to find 
those names. As a result most of the time we just borrow those words. Instead of saying 
gradient we just say i-gradient of which is the same thing and then through your 
explanation, you can use your Xhosa to try and explain it. Otherwise there is no 
particular word that is used for gradient.  (Interview 2). 
 
The teacher started by saying wow! which shows how much this question caught him unawares. 
This response is similar to that of Teacher A above who started by saying mmmm! This 
response indicates that when one is put in a situation that requires thinking about language, he 
or she will do likewise. With some measures put in place, teachers will be encouraged to think 
carefully about their language choices during code switching. This will reduce ad hoc and 
spontaneous code switching which was characteristic of the observed practices. 
Two weeks prior to this interview, I had asked Teacher B to look for isiXhosa translations of 
certain geometric concepts that are commonly taught at Grade 11 level. Thus on this day he 
also mentioned that even those terms that I had given him then, he was struggling to find their 
isiXhosa equivalents. He mentioned that, for ‘gradient,’ he just borrowed and does not use the 
isiXhosa equivalent. He said he struggled to find the name for it. If teachers still struggle to 
find the appropriate terms even after they have had a number of days to look for the translated 
forms of these words, how much more difficult then if they just code switch without planning, 
without thinking carefully about such words. This explains why there is such a prevalent use 
of LWB during code switching by these teachers. In this study, lack of planning promoted a 
use of terms that are not transparent. 
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7.12 CONCLUSION 
This chapter focused on teaching of geometry in a multilingual Grade 11 class. The quantitative 
findings presented in Sections 7.2 and 7.3 revealed that teacher code switch frequency varied 
across participating teachers and across each teacher’s lessons. These sections also illustrated 
that prevalent code switching was done during explaining of mathematical concepts and when 
the teachers were asking questions. In all cases, all participating teachers taught mostly in the 
public domain. Emerging code switching strategies showed that borrowing code switching was 
frequently used. While there was evidence of some transparent code switching, it was mainly 
done with every day public domain terms and least with specialized terms in geometry. 
Qualitative findings presented in Sections 7.4 to 7.11 revealed that teacher code switching 
consistency and precision varied across participating teachers. Geometric terms were code 
switched consistently when borrowing strategies (LWB and TLT) were used. Borrowing 
strategies allowed teachers to teach using esoteric terms. Most of the transparently code 
switched terms were non-specialized terms or were those terms not specific to the geometry 
sub-register.  
Qualitative findings also showed that for code switching to be used in a way that will enhance 
teaching and learning, it will need to be well planned, carefully thought out and judiciously 
executed. This was due to teachers asking low level questions and leading questions in isiXhosa 
as compared to in the English versions. Inconsistent and imprecise teacher explanations 
observed will only be reduced if careful planning is instituted. This study also revealed that 
specialized terms were continuously borrowed due to a lack of these words’ isiXhosa 
equivalents. Instead teachers were using illustrations and descriptions to explain this concepts. 
This further increased total teacher code switching frequency. I conclude that well planned 
language practices are necessary to curb rampant use of LWB which was commonly practiced 
by all participating teachers. Best practices for code switching will need to be instituted in an 
effort to make code switching really useful and legitimate in our classrooms. 
 
 
  
288 
 
CHAPTER 8 
CONCLUSION AND RECOMMENDATIONS 
“If you talk to a man in a language he understands, that goes to his head. If you talk to him in 
his language that goes to his heart.” Nelson R M Mandela 
 
8.1 INTRODUCTION 
The purpose of this study was to understand teacher code switching practices in multilingual 
Grade 11 Mathematics classes with a particular focus on code switching precision and 
consistency during teaching. In this chapter, I first present a summary of the key findings and 
I then propose some recommendations. The recommendations are solely based on the research 
findings and discussions provided in Chapters 6 and 7. I end this chapter by suggesting best 
practices for code switching during teaching. In all sections of this chapter, I reflect on the 
theoretical framework and the literature used in this study. The findings, recommendations and 
conclusions presented in this chapter provide mechanisms to enhance language practices that 
may help improve conceptual teaching and understanding of mathematics in rural and township 
schools where mathematics is predominantly taught in neither the teachers’ nor the students’ 
first language.  
It is hoped that the results of this study inspire and add to the debate about how best to harness 
and enhance code switching practices for effective teaching in order to uphold the 
constitutional right of every South African learner to be taught in his or her language of choice. 
Due to the design of this case study my findings and conclusions are only applicable to the 
population of this study. Further research that may need to be undertaken is also proposed in 
this chapter. 
 
8.2 RESEARCH GOAL 
The goal of this study was to explore and understand teacher code switching consistency and 
precision in multilingual Mathematics classrooms in three schools in the Eastern Cape Province 
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of South Africa. To accomplish this goal, the study was guided by the following research 
questions as outlined in section 1.5 of Chapter 1: 
 What teacher code switching frequency patterns are exhibited during multilingual 
mathematics classroom teaching? 
 Is there uniformity in repeated use of code-switched terminology by the teacher? 
 Do the teachers’ code-switched terminologies maintain their identity and consistency 
with standard mathematical definitions in ways that are appropriate for students at 
Grade 11 level? 
 What teaching resources are available to Mathematics teachers to assist them to prepare 
for code switching during teaching?  
 
8.3 KEY FINDINGS 
8.3.1 Lack of consistency 
The frequency of code switching during teaching varied across topics and each participating 
teacher’s lessons. Teachers in observed classes did not have any observable support mechanism 
to aid their code switching in their classes. They did not have teaching materials in the pupils’ 
home language, such as text books, audio-visuals, charts and policies to guide and govern how 
and when to code switch. Teachers were making moment by moment decisions as to why, 
when, where and how to code switch. This resulted in a profound lack of consistency across 
teachers’ code switching practices.  
There was also a lack of uniformity in repeated use of code switched terms by teachers. One 
example cited in Chapter 6 was the use of bala, as teachers used this translation to mean 
‘count,’ ‘calculate,’ ‘solve,’ ‘find’ and when they wanted students to use calculators. A further 
example of how the geometric terms ‘bisect’ and ‘intersect’ were used by Teachers A and B 
was mentioned in Chapter 7. The differences in the teachers’ dialects resulted in inconsistencies 
across the teachers. This was because all materials and other resources they had either from the 
DBE or from other sources did not adequately address how language issues were to be treated 
during mathematics teaching especially at FET level. Another reason was that all teachers who 
participated in this study indicated that they were not trained during their pre-service and in-
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service training to use two languages when teaching. This contributed significantly to the 
observed patterns of code switching. This resonates with the assumption Essien (2013) noted, 
that teachers trained in English only are expected to recontextualise what they learnt in English 
into other languages such as isiXhosa without any form of support. 
All participating teachers mostly code switched into isiXhosa for purposes of explaining 
concepts and asking questions during their teaching. A more elaborate presentation of related 
data is given in Sections 6.2.2 and 7.2.2. This pattern was prevalent across most lessons and 
across most participating teachers. During questioning and explaining, some terms were 
translated inconsistently across teachers. There was no uniformity in repeated use nor 
maintenance of identity of some terms with their Grade 11 standard mathematical definitions 
during questioning and explaining. An example was the translation of ‘bisect’ cited in Section 
7.3.1. This was caused by interference of isiXhosa dialects coupled with lack of isiXhosa 
standardized mathematical terms at FET level. However, some terms were consistently and 
precisely code switched and these were: a) terms used from Foundation Phase such as lingana 
(equal), dibanisa (add), fumana (find); b) terms that were not frequently used for example 
komgca (line), krwela (draw); and c) everyday, non-specialised terms such as fumana (find), 
ayifumaneki (cannot be found). Consistency and precision in code switching of specialised 
terms was achieved through borrowing from the English language as explained in Section 8.3.3 
below. 
 
8.3.2 Lack of precision in code switching 
The lack of precision in code switching was as a result of teachers leaving out key defining 
terms when code switching. This was common in situations where symbols were involved. 
Mathematics uses symbols to represent concepts, functions, values, operations and sentences 
(Gottlieb & Ernst-Slavit, 2013). Teachers in many cases expressed notations rather than the 
concepts these symbols represented when they were talking about mathematics. This resulted 
in teachers leaving out key defining words that would be used to identify embedded concepts 
in these symbols. With such use of language, symbols will be viewed as disjointed or detached 
from the concepts they stood for. Examples include when teachers would say la-ABC, where 
ABC can be a chord, an arc, semi-circle, an angle or a triangle. If stated fully, for example, 
angle ABC, will show that ABC is not just a collection of letters but represents a mathematical 
idea or a concept, in this case an angle. The use of such defining terms reminds students that 
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all symbols used represent a specific mathematical concept. Barton & Neville-Barton (2003, p. 
17) explain that “there is a complex interaction between language features, context features, 
mathematical knowledge and use of symbols” in the teaching of mathematics. Knowledge of 
such intricate relationship helps teachers to prepare their students for other domains of 
mathematics such as algebra where symbols are frequently used. 
While the participating teachers had precise and transparent terms in some cases, they did not 
use them consistently. They would alternate between the identified transparent form and its 
borrowed form as presented in Sections 6.5.1.3 and 6.5.1.4 for trigonometry and Sections 7.4.3 
and 7.4.4 for geometry. Some precise terms were only used occasionally, hence the 
inconsistency. These include geometric terms like ‘interior angles’, ‘plot’, trigonometric terms 
such as ‘period’, ‘draw’, and other terms like ‘make subject of formula’, ‘calculate’ among 
others. Such lack of consistency in using transparent terms deprived the observed classes 
conceptual teaching and learning of mathematics. In some cases, teachers would use two or 
more precise terms for one concept and would alternate between these terms. Such a practice 
was noted and presented in Section 6.5.1.3 where krwela mgca and uzizobela were used to refer 
to drawing a line. Inconsistencies of this nature were also observed during questioning (see 
Sections 6.5.4.4 and 7.5). Again this resulted in inconsistent use of precise terms. 
Inconsistencies were also as a result of selective code switching which occurred when teachers 
code switched commonly used mathematical phrases like ‘opposite interior angles’ as ‘exterior 
angles.’ Teachers selected words to code switch from the phrase and leave out the rest. 
Lack of precision manifested itself in teacher repetition when information previously given in 
English was repeated in isiXhosa or vice-versa (see Sections 6.5.3.2, 7.5 and 7.6). Research 
has shown that students tune out their weaker language (Evans, 2005; King, 2009), that is the 
English portion of the teacher instruction, and tune in when their stronger language is used 
(Jacobson, 1995). Students in the classrooms observed were mainly from rural and township 
backgrounds whose English proficiency was not well developed to their grade level. 
Inconsistencies in teacher repetitions would disadvantage such students whose proficiency in 
the LOLT was weak. Gogolin & Ludi (2015, no page) advises that “if multilingualism is really 
to be taken seriously, schools must not condemn traces of multilingual ability but … help those 
concerned not to tune out the other language (English in this case).”  
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8.3.3 Prevalent borrowing and minimal use of transparent terms 
While use of LWB was prevalent amongst teachers, it was inconsistently practiced across 
lessons. Because of a lack of teaching materials in their home language, a lack of transparent 
terms in the teachers’ vocabulary together with the frequent use of borrowing of everyday life, 
students encouraged teachers to frequently use LWB in their classrooms. 
LWB helped teachers in two major ways in this study.  Firstly, by using LWB teachers were 
able to be consistent and precise in their use of mathematical terms. LWB was one major 
strategy teachers used to maintain precision during code switching since there was not much 
to change except adding a prefix to an already existing English term or phrase. This resulted in 
teachers teaching in the ‘safe code switching’ mode. Teachers used LWB to avoid the risk of 
losing meaning of mathematical terms during code switching. Thus LWB was used by teachers 
to maintain identity and consistency of Grade 11 trigonometry and geometry terms with their 
standard mathematical definitions. 
Secondly, using LWB assisted the participating teachers to employ esoteric terms. Most of the 
esoteric domain terms observed were in borrowed form. Very few transparently code switched 
terms were in the esoteric domain. When teachers code switch in the classroom, students need 
to be assisted in acquiring subject-specific and appropriate vocabulary in both home language 
and LOLT. Teachers of Mathematics are best positioned to support students to develop and 
practice the appropriate academic language needed for mathematics learning (Moschkovich, 
2013). Accurate use of mathematical language is critical in enhancing accurate communication 
of mathematical reasoning. Teachers need to model the language and vocabulary they expect 
students to acquire and use. Inconsistencies in switching between the LOLT and home 
language will not only result in this goal being unrealized but will also be detrimental to student 
learning. 
According to the participating teachers, students’ limited proficiency in English, the LOLT, 
was the main reason for teachers’ code switching. Teachers maintained that the use of code 
switching was to enhance conceptual understanding during teaching. Teachers’ frequent use of 
borrowing code switching seems to have an underlying assumption that their students know 
and understand English in the first place. This contradicted their main reason for code 
switching. This same conclusion was made by Kishindo and Kazima (2004) in their study with 
Tanzanian teachers. Kazima (2008) added that teachers who use borrowing assume that if the 
mathematics terms are presented in the home language of the students, these same students 
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would easily understand the meanings and hence would not require further explanation by the 
teacher. With such assumptions, the use of borrowing is not only disadvantaging the already 
struggling students, but further compounds and complicates the language issue. Due to such 
assumptions, regulation of code switching practices during teaching through the establishment 
of best practices is urgently needed. 
TCS was done mainly through RTE. Mathematical terms in the RTE category, were all those 
terms in isiXhosa that were used precisely in harmony with standard mathematical definitions 
appropriate for Grade 11 students. Most of the RTE terms used were either non-specialized 
terms or those terms used at Foundation Phase. Grade 11 Mathematics’ technical terms for 
trigonometry and geometry were not transparently code switched, they were borrowed. The 
main reason for this was a profound lack of teaching materials meant for multilingual classes 
for Grade 11 geometry and trigonometry. Multilingual mathematics dictionaries and text books 
that are available for teachers only cater for mathematical content up to Grade 6. The few 
textbooks with FET concepts in pupils’ home language to which some teachers had access, 
contained language that was too difficult for these pupils.  
Transparent code switching, which according to Meaney et al. (2012), is critical to support 
students’ understanding and thinking in mathematics, was seldom evident. Conceptual 
understanding of Mathematics and language practices that will aid conceptual thinking are key 
to effective and successful teaching. Based on the results of my study, I argue that because 
code switching is not being used optimally to enhance the conceptual understanding of 
Mathematics, performance in these schools is being compromised. The code switching is not 
transparent and hence does not support student thinking.  Apart from the prefixes added, the 
words are still the same as in English and thus do not necessarily provide students with 
sufficient language clues and hints to access to mathematical concepts. 
 
8.3.4 Consistency in the public domain of mathematical practice 
Participating teachers taught predominantly in the public domain during code switching. This 
is evident in Sections 6.2.3 and 7.2.3 of this thesis. Teachers thus presented Mathematics as a 
collection of everyday terminologies and knowledge during code switching, thus concealing 
the self-referential nature of mathematics (Dowling, 2009) in their teaching. Most of the 
esoteric domain terms were borrowed through LWB and TLT. Dowling (2013) strongly argues 
that “it is only within this domain (esoteric) that the principles of mathematical practice can be 
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fully elaborated” (p. 324). This thus also implies that students were exposed to limited 
mathematics by teachers’ use of code switching. Taylor & Vinjevold (1999) point out that over-
emphasising the public domain at the expense of the esoteric domain denies students access to 
mathematics. Consistency in the public domain resulted in the interrupted mastery of 
mathematics and incomplete journeys (Adler, 2001) and inadequate realisation of mathematics 
concepts. 
Dowling (2009) demonstrated how mathematics for “high-ability” and for “low-ability” 
students was oriented towards the esoteric and the public domain respectively. Consistently 
teaching in the public domain encouraged less teaching of mathematical content in my study, 
that is, in the context of rural and township school students. I argue that the participating 
teachers’ use of language in these schools thus perpetuated this inequality resulting in these 
students being exposed to mostly “low-ability students’” mathematics. Moschkovich (2013) 
emphasizes that the goal of instruction in multilingual classes should not be to “reduce the 
language demands” of a written text or the mathematics content but to provide support and 
scaffolding for rural and township students to learn how to manage complex text and content 
in mathematics. Teaching students who are not learning mathematics in their first language 
“should not emphasize low-level language skills over opportunities to actively communicate 
about mathematical ideas” (Moschkovich, 2013, p. 49). Teachers’ use of indigenous languages 
should ultimately lead to the full realisation of the mathematical principles (Dowling, 2009), 
or the realisation of the mathematical gaze (Dowling, 1998, Parker, 2006). If this does not 
happen, the teachers’ practices remain in the everyday at the expense of focussing on the logic 
of the mathematical practices, ideas and thinking (esoteric domain) that contributes to the 
development of understanding of mathematical structures (Parker, 2006). 
 
8.3.5 Lack of planning for code switching 
Much of the noted inconsistencies and imprecise use of terms were traced to teachers’ lack of 
planning for code switching. Evidence to support this is given in Sections 6.5.5 and 7.10 which 
details the findings from teacher interviews and associated consequences of lack of planning. 
For all participating teachers code switching happened spontaneously with no planning during 
teaching. The importance of planning for all learning experiences during teaching is well 
documented (Antony & Walshaw, 2009; DBE, CAPS, 2011). Teachers in this study were able 
to give transparent terms during interviews that they had not used during teaching. These 
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transparent terms were of those terms and phrases that teachers had code switched through 
borrowing during their teaching. They were able to give these transparent terms because ample 
time was given to them to think and carefully select words to use for various mathematical 
concepts. This implies that thorough and informed planning will encourage and promote code 
switching that is transparent and beneficial to students.  
 
8.3.6 Lack of teaching materials in isiXhosa 
In this study, I found that teachers did not have access to any teaching materials that were 
written in isiXhosa. One of the teachers who had one book by Young et al. (2005) written in 
English, Afrikaans, isiZulu and isiXhosa, did not use it because of the deep isiXhosa in which 
it was written. While this teacher understood all the isiXhosa terms used to express 
mathematical concepts in this resource book by Young et al (2005), she did not use the book 
to prepare for her teaching. This was attributed to the teacher’s lack of training to teach 
mathematics in isiXhosa. Thus development of materials should be accompanied by training 
of teachers on how to use the resources and how to teach mathematics in learners’ first language 
in multilingual classes. 
 All prescribed text books teachers used were in English. Two teachers had audio-visual 
PowerPoint presentations all in English, which they used to teach geometry. All assessment 
tasks and class activities were in English. Wall charts, posters and all communication in and 
out of school for mathematical purposes was in English. There were no materials in any other 
language except English that teachers used before and during teaching. I argued that a lack of 
teaching materials in isiXhosa had a significant influence on teachers’ code switching practices 
in various ways as indicated in other sections of this chapter. 
Ball (2010) emphasises that materials in the mother tongue for both teachers and students 
should be available to ensure quality in teaching and learning of Mathematics. On the aspect 
of teaching materials in South Africa, Mackenzie & Walker (2015) write that  
the availability of good teaching and learning materials written in a language and with 
a context relevant to learners in South Africa is vitally important, a lack of such 
materials has a profoundly negative effect on the teaching and learning of Mathematics 
in multilingual classrooms. (p. 7) 
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8.3.7 Influence of materials used on teachers’ code switching practices 
Code switching practices were significantly influenced by the resources teachers used and 
teaching approaches they employed. The pedagogical practices used by the participating 
teachers encouraged them to do a lot of explaining, questioning and giving of instructions in 
isiXhosa during their teaching. Participating teachers employed various teaching strategies and 
approaches that involved the use of PowerPoint slides, overhead projectors, audio-visuals and 
computers during their teaching. Participating teachers also used redundancies and repetition 
in isiXhosa for simplifying and elaborating concepts especially in those lessons where audio-
visuals were used to teach geometry. Code switching patterns were influenced by these 
different teaching aids, strategies and pedagogical practices. Frequency of code switching 
varied across lessons, teachers and topics with the influence of materials used. 
Teachers who used audio-visual PowerPoint presentations spent much of their lesson time 
repeating content that was on the slides. This reduced their teaching time. In some instances, 
teachers were redoing examples in the textbook by explaining each stage and asking students 
questions in isiXhosa. Much of their teaching was therefore teacher-centered as opposed to 
learner-centered teaching encouraged by the CAPS (2011) curriculum. 
 
8.3.8 Baseless grounds for progression 
The use of the ‘safe mode’ code switching patterns was strongly prevalent in classrooms 
observed. This is code switching that teachers did to justify progression with the lesson to the 
next concept or step. This ‘safe mode’ of code switching involved asking low order leading 
questions in the home language that elicited chorus answers and allowed participants in the 
classroom discourse to appear as if they were accomplishing something yet the opposite was 
true. The ‘safe mode’ code switching pattern required yes or no answers in chorus form. They 
were used to signal participation rather than as a way of checking students’ conceptual grasp. 
Use of the ‘safe mode’ strategies by teachers during code switching provided them with 
baseless grounds for progressing to the next concept. Chick (1996) concluded that teachers and 
students are colluding in preserving their dignity through chorus answers and hiding that with 
such code switching patterns in the classroom, little or no learning takes place. According to 
Chick (1996) the prevalent use of such questioning strategies and language skills is one of the 
contributing factors to poor mathematics achievement in the post-apartheid era in South Africa. 
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The use of such strategies was noted and discouraged by Hornberger & Chick (2001) who 
concluded that such a strategy (the safe mode of code switching) is a “means of copying with 
the overwhelming odds teachers face in social and policy contexts” (p. 43) where children are 
taught through the medium of a language not their own. 
8.3.8 Lack of policy on code switching 
In this study, I found that there are no guidelines or principles that address how, when and why 
code switching can be used to its full potential in Mathematics classes where students are 
learning in their second language. Lack of policies on code switching and an impetus for 
teachers to code switch consistently resulted in teachers using LWB. There is a lack of an 
explicit and clear cut official position on issues of code switching during teaching from the 
DBE. In the classroom, teachers are left to decide on how, when, why and where to code switch.  
While code switching is acknowledged and has been sanctioned as a legitimate teaching and 
learning resource, nothing beyond this has been put in place to assist teachers and to ensure 
that they code switch transparently, productively, consistently and precisely in their 
classrooms. Spaces need to be created that encourage teachers of Mathematics to think 
carefully about their language use in the classroom. Ad hoc and unsystematic use should be 
discouraged and not be permitted to remain the norm in Mathematics classrooms. Concerted 
efforts between schools, DBE, teacher training institutions, researchers in Mathematics 
education and Mathematics teachers’ professional organisations would need to set up best 
practices for code switching that teachers would need to use in their classrooms during 
teaching.  
 
8.4 RECOMMENDATIONS 
The key findings discussed in this chapter point to some crucial aspects that teachers, schools 
and their SMTs, the DBE and publishers would need to consider in order to improve the 
teaching and learning of Mathematics. The improvement of students’ access to mathematical 
concepts through language, in multilingual classes, depends largely on four factors. Firstly, the 
teacher’s ability to use the language correctly during teaching. Secondly, teacher educators and 
their institutions and how they prepare teachers for multilingual classes. Thirdly, the 
curriculum developers and how they accommodate multilingualism in their planning. Lastly, 
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the policy makers on the enactment and implementation of legislation that foster best practices 
for code switching. In this section, I present language related recommendations. 
 
8.4.1 Taking advantage of the intrinsic properties of isiXhosa 
Teaching multilingual classrooms through code switching needs to take advantage of the 
inherent properties of African languages like isiXhosa. Dalvit, Murray and Terzoli (2009) 
noted that most African languages have an advantage of using phonetic spellings, that is, there 
is a link between how isiXhosa words are pronounced and how they are written. There is a 
direct correspondence between how words are written in African languages and how they are 
pronounced. Hence the use of transliteration during code switching which was one way 
teachers used to ‘Xhosalise’ the English mathematical terms. 
The second aspect is the descriptive nature of isiXhosa. This makes the language suggestive 
and transparent. The use of isiXhosa words created by combining existing words 
(compounding) is arguably transparent (Meaney et al., 2012), very suggestive to first language 
speakers (Dalvit et al., 2009) and self-explanatory. In many African languages including 
isiXhosa, objects are identified or given names according to their physical appearance. Some 
examples include ‘quadrilateral’ which is ucala-ne or umacala-mane (four sided), ‘polygon’ 
ucala-ninzi (many sided), ‘subject of a formula’ inani eliyintloko kwiformula and ‘symmetry’ 
which translated is ulingano-macala (equal on both sides). In some cases naming of objects is 
derived from the functions that an object performs, for example, ‘bisect’ which is translated as 
ukwahlula kabini (divide into two). For a child whose first language is isiXhosa, such terms 
given here are self-explanatory; they speak for themselves and hence are transparent and will 
cognitively make sense to the learner. 
With teaching and learning of Mathematics now taking the direction of analysis, synthesis, 
investigation, interpretation, communication and exploration (CAPS, 2011) which requires 
language proficiency, transparent use of language is vital. Gardner-Chloros (2009, p. 5) advises 
teachers to ask the following question when thinking about the language to use: “what are the 
clues in the words and sentences/phrases we pronounce, which allow others to decode our 
meaning, and which we assemble in order to put across that meaning?” Research (Adler, 2001; 
Chitera, 2011; Kazima, 2009; Setati 1998, 2005, 2008) has consistently shown that using 
African languages in Mathematics enriches students’ conceptual understanding in 
mathematics. Researchers advocating for the use of African languages (Feza-Piyose, 2012; 
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Kaschula, 2013; Schäfer, 2010; Wababa, 2010) have strongly argued that teaching children in 
the language they understand best creates and enhances better conceptual understanding. This 
study advocates for judicious, well thought out and properly planned use of African languages 
through code switching, if conceptual teaching is to be fully realized. 
 
8.4.2 Planning for code switching 
The use of code switching should not be a random phenomenon but a highly effective and well 
planned exercise. It should be practiced precisely and consistently in frequency and choice of 
appropriate terms. Code switching must not be done haphazardly and randomly, it must be a 
conscious act that teachers use to accomplish specific teaching objectives. This study 
recommends careful planning of how and when specialised mathematical terms will be code 
switched. Collier (2011) advises that the use of two languages when teaching, if not carefully 
planned, may lead to pedagogically random code switching which may not meet instructional 
objectives.  
Prediger, Clarkson & Bose (2012) noted that when some teachers tried without proper planning 
to use students’ first language through code switching in the interest of promoting deeper 
learning, misunderstandings occurred during transition from the first language to the second 
language. This caused confusion rather that deeper learning. As noted in Chapters 6 and 7, code 
switching is optimally beneficial as long as it has been properly planned for. Haphazard use 
only perpetuates lack of precision and consistency. Clarkson (2007) argues that transition from 
the first language to the second language is not always beneficial or reliable as it might not 
reflect precise and consistent meanings of code switched mathematical terms. 
Teachers should have in their planning, first, the terminology that is key for a given lesson; 
secondly, language goal(s) added to other content goals. The presence of such a goal or goals 
will assist teachers to keep a note of what terms they will need to emphasise during teaching. 
Lastly, in their planning, teachers should have strategies for ensuring that the key terminology 
necessary for the lesson is developed, for example through the use of charts, flash cards, and 
dictionaries among others. Teachers can find multiple ways to help students grasp key 
terminologies. A section with subheadings in Table 8.1 below may be adopted and used in 
planning for code switching. 
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Table 8.1: Planning for code switching 
English term isiXhosa Translation Description and/ or 
Meaning 
Drawing/ Diagram/ 
Everyday example 
    
 
Teachers would need to incorporate teaching methods that allow the students to hear and use 
mathematical vocabulary. During the planning phase, teachers need to consider some 
thoughtful ways of introducing and integrating vocabulary. Teachers should identify and 
highlight key words of a given lesson especially those that are likely to recur, those with 
multiple meaning and those that may be problematic. Slavit & Ernst-Slavit (2007) advise that 
“identifying and carefully planning the use of any such words in a lesson can support students’ 
efforts to follow the subsequent line of discourse” (p. 8). I thus recommend that teachers’ code 
switching should provide explicit, meaningful and well-timed language support to students for 
the enhancement of conceptual teaching in Mathematics. 
 
8.4.3 Understanding students’ language behaviours 
Teachers need to identify language behaviours and needs of students learning Mathematics in 
a language that is not their first language. This assists in formulating language policies and best 
practices that will assist these students. My study, together with other studies previously done 
(Tokwe & Schäfer, 2009; Schäfer, 2010) have shown that the use of deep isiXhosa does not 
help our current students. This is because most students use ‘township Xhosa’ or ‘hybrid 
Xhosa’ which incorporates borrowed words from English. Development and use of standard 
isiXhosa terms would be required instead of using dialectical terms that may differ significantly 
from the student’s spoken variety of the language. This will help alleviate linguistic factors in 
mathematics teaching and learning that may be creating difficulties and in some cases 
impossibilities for students to access true mathematical abilities they need to become proficient 
in the subject. 
 
8.4.4 Evaluating the benefits of code switching 
There is a need for reassessing the benefits of code switching, especially through LWB, looking 
at how it affects classroom continuous assessment and summative assessment which is done 
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purely in English in these classrooms. There is a need to look for the benefits of code switching 
versus the benefits of not code switching through LWB. Important decisions will have to be 
taken based on such evidence as whether or not to code switch, and if one has to code switch, 
when and how to code switch.  
When writing all official and formal assessments from Grade 4, students are expected to use 
only the LOLT chosen by the school which in many cases is English. This has resulted in 
English being the only official language for teaching and learning, and for assessment from 
Grades 4 to 12 in most schools. Teachers interact with students orally through code switching, 
while referring to books written in English only and using mainly mathematics terms posed in 
English. I recommend that code switching should only be encouraged if it is transparent and 
beneficial in enhancing conceptual teaching and understanding in multilingual classrooms.  
 
8.4.5 Teacher’s provision of a conducive environment 
Mathematics teachers of multilingual classes need to provide their students with environments 
where rich mathematical language is used. Vygotsky (1986) emphasizes the importance of 
social contexts in learning and development. The teacher as the more knowledgeable other 
(Vygotsky, 1978) in the Mathematics classroom should model the correct use of mathematical 
language by being precise and consistent in the use of mathematical language. The teacher 
should embed new mathematical vocabulary in context thereby providing students with links 
with the real world and their own experiences, the English language and mathematical content 
(Echevarria, Vogt & Short, 2004). This study recommends that teachers need to use language 
to construct classroom environments that foster and encourage mathematical learning and 
understanding. 
One reason given by Ferguson (2003) as to why teachers code switch is to provide curriculum 
access to all students. Such access is possible because code switching encourages pupil 
participation, it also clarifies and unpacks meaning of key words and phrases, if properly 
planned for. This thesis argues that if practiced precisely, consistently and judiciously, code 
switching enhances pupils’ understanding of the subject matter of their lessons. 
Embedding mathematical terminology within a context during teaching may help improve 
instruction in multilingual classrooms. The pupils’ everyday language and experiences are 
resources students bring to Mathematics classes and can be employed to help students engage 
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deeply with mathematical activities. This will only be possible if teachers give sufficient time 
to plan and think carefully about the language to use before teaching. Moschkovich (2012, p. 
19) concludes that “instruction should provide opportunities for students to actively use 
mathematical language to communicate about and negotiate meaning for mathematical 
situations.” 
 
8.4.6 Teacher code switching for enhancing learning 
The language used by teachers should not lessen the mathematical content required at any given 
level of learning. Students in multilingual classes should be presented with equally challenging 
mathematics of high quality irrespective of the language used to teach this content. Teachers’ 
language choices should not be used to lessen and compromise quality. As noted in Chapter 3 
teachers’ prevalent use of the public domain may result in teachers focussing on limiting 
strategies that excludes the ‘expanding strategies’ that are embedded in the esoteric domain 
teaching of mathematics (Dowling, 1998).  
The goal of teachers’ use of language should be to assist students to experience the full range 
of mathematical practice that will lead to a robust understanding of the mathematics content. 
Spending much teaching time in the public domain impoverishes connective complexity 
thereby minimising rather than maximising the construction of connections in mathematics 
teaching and learning (Dowling, 1998). Recontextualisation of learners’ first language through 
code switching, that is, subordinating forms of expression and/or content (Dowling, 1998, 
2009) of learners’ first language, is incomplete if it does not scaffold learners to reach the 
esoteric domain.  The use of code switching should provide students with a comprehensive 
advantage to attain conceptual understanding. This thus implies that teachers must think 
carefully of the language that will provide students with opportunities to learn crucial, 
important and challenging mathematics suitable to the given grade or level. 
Teachers’ code switching should be equipped with the ability to look outside the classroom 
and see the mathematics therein (Parker, 2006). Code switching should be used to denature 
everyday activities (public domain) and “subordinating them to the pedagogic imperatives and 
internal structuring of school mathematics.” (Ensor & Galant, 2005, p. 293).  
Questions that will also need to be addressed when thinking about code switching include how 
students in multilingual classrooms can best be taught as they learn both Mathematics and its 
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language. The task of apprenticeship, described by Ensor & Galant (2005) as the process of 
moving novices (students) from the public domain into the esoteric domain, should be realised 
in Mathematics multilingual classrooms, otherwise access to mathematics will be obstructed. 
Teachers should use language in a way that will accord opportunities for students to use 
Mathematics language correctly in the classroom. Teachers should maintain the rigor, precision 
and consistency of mathematical language throughout teaching. Teachers need to help their 
English second language speakers to communicate mathematical concepts effectively in the 
formal register of the subject (Kang & Pham, 1995) regardless of choice of language made 
during teaching. 
While empirical evidence shows that code switching does provide comfortable and flexible 
modes of classroom communication and hence is a useful pedagogical tool and resource for 
mathematics teaching (Prediger, Clarkson & Bose, 2012), it must be practised with caution. 
Due to wide spread practice of code switching in mathematics classrooms (Chikiwa & Schäfer, 
2014; Halai, 2009; Setati & Adler, 2000; Setati, 2005), it is time not just allow spontaneous 
code switching. Prediger, Clarkson & Bose (2012) encourages that it is time “… to develop 
and promote teaching strategies that make more purposeful use of code switching and other 
links between first and second languages.” (p. 6214). Careful transition from public domain 
(everyday language) to the esoteric domain ways of expression (specialised language) is 
advocated for as an important strategy that will enhance conceptual teaching and learning of 
mathematical concepts. 
 
8.4.7 The need for teacher training 
Teachers need to treat everyday language as a teaching and learning resource. The teacher 
needs to build on everyday language to academic ways of talking. Imprecise everyday language 
should be acknowledged, noted and recognized and treated not as a failure to be precise in 
mathematics but as fundamental to making sense of mathematical meanings and to learn 
mathematics with understanding (Moschkovich, 2012). Such practices should be emphasized 
during teacher training. While mathematics ambiguity and vagueness have been reported as 
common in mathematical conversations (Moschkovich, 2012), these have also been 
documented as resources in the teaching of Mathematics (Barwell, 2005, 2009; O’Halloran, 
2000). Ambiguities in teachers’ use of home language for mathematical purposes should not 
act as a deterrent in using it for teaching. Such ambiguities should rather encourage teachers to 
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be more alert and to seek more transparent terms to use when expressing themselves during 
teaching. Teacher training in this regard is paramount. 
Secondary school teacher preparedness to teach Mathematics in the home language will need 
to be checked carefully. Secondary school teachers need to be thoroughly trained to teach 
multilingual classes, to be able to identify and use precise and consistent transparent terms. 
Training should focus on all aspects associated with teaching multilingual classes. Such 
training would involve equipping teachers with skills to be able to develop and utilize teaching 
strategies that purposefully use code switching during teaching. Teachers should be equipped 
with strategies to use students’ everyday language so as for them to set a context for deeper 
and meaningful learning (Prediger, Clarkson and Bose, 2012). 
Teachers need to be trained to balance the use of home language especially considering that all 
formal and informal assessment at secondary school level is ultimately done in English. 
Teachers’ use of home language should not disadvantage their students during assessment. 
Optimal use of home language needs to be incorporated in teacher training modules. Optimal 
use is where code switching is done to enhance conceptual understanding taking into account 
the possible detrimental effects of its shortcomings that may be caused by how it is used in 
schools. These include code switching being used only for oral purposes during teaching. 
Optimal use involves principled and informed decisions when adopting code switching 
strategies (BCS and TCS). This implies knowing when to borrow and when to code switch 
transparently.  
Optimum code switching practices should consider other aspects such as the language of 
assessment of the concerned students. Teachers should be clear on why they code switch, how 
and when it should be done. This study recommends that code switching should be used to 
develop pupils’ mathematical knowledge without affecting other facets of the students’ 
development such as the acquisition of the mathematics register in LOLT and its effects on 
assessment of the learnt concepts. Such an ideal balance is less likely possible without adequate 
training of teachers and them planning for code switching. Workshops on how to productively 
incorporate home language during teaching should be conducted for in-service teachers. Lack 
of content specific pedagogical preparation to teach multilingual classes explains why teachers 
in my study lacked consistency and precision in their use of pupils’ first language. 
With regard to teacher training for effective code switching in multilingual classrooms, Malone 
& Malone (2011) suggest that before, during and after training, teachers’ oral and written 
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competencies to correctly speak abstract concepts of a given subject should be tested. They 
further advise that the results of their language assessments will inform the type and amount of 
home language practices they need to function effectively in multilingual classes. 
Teachers need to be trained to plan for code switching, to choose appropriate key terms of a 
given lesson and to find most appropriate transparent isiXhosa translations. Training for 
teachers should focus on how they can code switch transparently for mathematical concepts 
that are given as single terms or as phrases. In the context of this study, this resonates well with 
the urgent need to develop teaching materials in isiXhosa for high school teachers. 
Teacher training for secondary school teachers has focused on teaching in English or Afrikaans. 
Secondary school teachers need to be assisted to use code switching effectively during their 
teaching. Currently, there are no guiding principles and mechanisms to assist teachers to use 
two or more languages productively during the teaching of Mathematics in South Africa. The 
choice as to when, how and where to code switch is left for individual teachers in their 
classrooms to decide. This puts teachers in a dilemma as they are required to switch into a 
language or languages whose mathematics register is not developed. Teachers are currently 
using any term they deem appropriate in their own situations. These terms in some cases have 
proved to be inconsistently used and some imprecisely translated. Training will also need to 
ensure that teachers consider the language that will provide their students with opportunities to 
learn crucial, important and challenging mathematics. 
Teachers need to be trained not only to focus on the cognitive development of their students 
but also to attend to the linguistic demands of mathematics language they present orally during 
teaching. Teacher training institutions would need to look further into how issues of language 
are dealt with in preparing in-service and pre-service teachers. Focus should be to encourage 
precision and consistency in code switching through planning for judicious and systematic use 
of this potential resource. Training will also need to focus on equipping teachers with skills on 
how to use code switching to simplify, clarify, elaborate and paraphrase mathematical ideas. 
Teachers will have to be equipped with the language skills to provide students in multilingual 
classes with a variety of entry points to understanding and accessing the mathematics inherent 
in the language used by teachers. Teachers need to be encouraged to create learning 
environments that support and promote language development and conceptual development 
simultaneously. 
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8.4.8 Policy making and some key considerations 
Schools’ language policies should emphasize the balance in the quantity of teacher code 
switching that will enhance cognition and understanding of mathematical concepts. The 
realities of the widespread prevalence of code switching in the mathematics classroom and its 
acceptance as a potential resource in enhancing teaching and learning of mathematics, should 
trigger the necessity of rethinking and reformulating language policies enacted before such an 
acceptance come into effect. Setati & Adler (2000) advise that “teachers’ varying use of code 
switching across contexts suggests that language-in-education policy needs to engage more 
seriously and explicitly with multilingual practices…” (p. 256). This is especially crucial 
because of the following reasons:  
 All formal assessment is still done in English at the end of a unit, term, or year in all 
schools. 
 Mathematics register in isiXhosa and other home languages is not yet well developed 
especially for the FET level. This has resulted in inconsistencies and imprecise use of 
code switching at these levels. 
 Currently, there is no planning for code switching that is done in schools at secondary 
level. 
 There is no monitoring of how teachers use language during teaching. There are no 
control mechanisms as to how best teachers should code switch during teaching. 
 There is lack of support given to teachers on how to handle subject specific language 
issues in multilingual classrooms. 
Policy making at school level will thus need to focus on those language issues that pertain to a 
given school and its context. This will only be successful if the DBE endorses and enforces 
such policies. Any practice that is allowed to go unchecked in Mathematics classrooms may 
not yield the desired results. Policies that promote best practices of code switching need to be 
developed and implemented in any school were code switching is practiced. Setati & Adler 
(2000) urge that “in the context of mathematics education reform, policy research and 
development needs to embrace the specificity of demands on teachers who work in contexts 
with limited English language infrastructure.” (p. 256). 
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8.4.9 Material development 
The development of materials that use pupils’ home language should be encouraged. With lack 
of well-developed and standardized mathematics register in African languages, teachers in this 
study used their own translations and interpretations of mathematical terms. Use of such terms 
was found to be precise and consistent in some cases and imprecise and inconsistent in others. 
This is not void of causing confusion, misconceptions and misunderstandings in the teaching 
and learning. Researchers such as Chikiwa & Schäfer (2014), Kaphesi (2001), Kaschula 
(2013), Kazima (2008) and Schäfer (2010) have thus strongly recommended the development 
of the mathematics register in African languages.  
Teaching materials need to be developed in two languages, that is, pupils’ home language and 
the LOLT of the school. This will assist teachers to save on time spent repeating concept in 
pupils’ home language. Brock-Utne (2014) argues that since Mathematics is important and is 
regarded as a difficult subject to learn for most children, policy makers, publishers and all 
stakeholders should make greater efforts to deliver Mathematics in a language students can 
easily understand. Bamgbose (2011) argues that there is no concept that cannot be expressed 
in any language provided the need to do so arises.  
Benson (2005) expresses the thinking that local languages cannot express mathematics 
concepts as a myth that has been colonially inherited. Concurring with Bamgbose (2011), 
Benson continues to say, “… all human languages are equally able to express their speakers’ 
thoughts and can help develop new terms and structures as needed.” (p. 7). Use of isiXhosa in 
newer domains of teaching should not wait for a perfect time; deliberate steps to equip teachers 
in their classrooms with relevant skills and materials need to be considered with some urgency. 
Provision and adequate supply of appropriately developed mathematical materials in pupils’ 
home language enhances teachers’ precision and consistency during code switching. 
When developing materials, there are however financial costs involved. Often such costs are 
used as excuses for not developing materials in indigenous African languages in many 
countries in Africa (Benson, 2005, Brock-Utne, 2014). The other economic consequences of 
not developing materials in indigenous languages are often overlooked and under-research in 
South Africa and other African countries. Brock-Utne (2014) explains that  
these are the costs involved in having children sit year after year in school hardly 
earning any subject matter but learning that they are less capable, having to repeat 
classes, dropping out of school, getting low grades because they simply do not master 
the language of instruction. (p. 115).  
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Use of unfamiliar language has negative effects, its leads to incremental failure, resulting 
learners becoming disillusioned because they have no idea of what is going on in the 
mathematics classroom and eventually they drop out. Development of materials, training of 
teachers on how to use the developed materials coupled with other language factors such as 
systematic, precise and consistent code switching will in the long term alleviate not only 
financial related problems but many others that are educationally related. For indigenous 
languages to develop into academic languages and to keep on growing, they must be used as 
languages of publishing at all levels of teaching and learning. 
 
8.5 BEST PRACTICES FOR CODE SWITCHING 
The focus in multilingual classrooms should be to consider how teachers can be encouraged and 
supported to connect mathematical content, mathematics language and use of pupils’ first 
language in the classroom. As code switching is prevalent in South Africa’s rural and township 
schools and is recognised as a legitimate teaching and learning resource, there is a pressing need 
to identify and document best practices. Best practices in my study refers to all those efforts, 
strategies and initiatives that will narrow the gap between every day, informal and unspecialised 
teacher’s spoken language and the variety selected for academic purposes (Wildsmith-Cromarty, 
2012). The selected variety in many South African schools is the English language. Effective 
classroom practises that will result in improved conceptual understanding of mathematics 
concepts need to be sought and encouraged. Best practices in education look beyond themselves 
and the achievement of the immediate goals only. They should take into account that when 
secondary school students exit high school they will be absorbed into the tertiary institutions and 
job market. Thus consideration should be made of language requirements of higher institutes of 
learning. Best practices will aim to prepare students for life after school.  
Considering that school Mathematics texts are written in a formal language and code switching 
is mainly in informal languages, best practices would aim to reduce this gap. To introduce the 
formal mathematical talk in indigenous languages, resultantly orienting students’ oral language 
towards esoteric mathematical practices (Dowling, 1998), requires the development and use of 
the mathematics register in indigenous languages. My study argues that Mathematics teachers 
in multilingual classrooms need to be made aware of, and encouraged to use available 
multilingual mathematics resources to aid their planning, teaching and learning of mathematics. 
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This is also supported by data gathered from observations on the extent to which Concept 
Literacy Resource books have been helpful. Wildsmith-Cromarty (2012) and Schäfer (2010) 
revealed that the availability of Mathematics translated materials in African languages tended 
to enhance the use of code switching in the classroom. After teachers were exposed to the 
recourse books, Tokwe and Schäfer’s (2009) study also found that teacher code switching 
increased significantly. 
There is a need for good, focused and strategic teaching that recognizes, acknowledges and takes 
into account specific linguistic needs of multilingual Mathematics classes. Researchers in 
Mathematics education (Farrugia, 2006; Gottlieb & Ernst-Slavit, 2013; Kersaint et al., 2013; 
Thompson et al., 2008) have noted that the language of Mathematics in itself contains many 
challenges embedded within it in terms of vocabulary, symbols, syntax and semantic structure. 
Teachers in this study pointed out that they were trained to teach in English only because it is the 
LOLT. Essien (2013), a teacher trainer points out that teachers are trained in English and it is 
assumed that these same teachers will recontextualise what they have learnt in English into a 
different linguistic context at the end of their qualification. School teacher training institutions 
will need to be adequately resourced for this task. Essien (2010) noted that there are no structured 
courses that attend specifically to Mathematics pre-service teachers of students who are not yet 
proficient in the language of instruction. The implementation of multilingualism in the classroom 
is left entirely for the teacher to decide as to the how, when and where to draw the mathematical 
vocabulary in indigenous language. Khisty (1995) cautions that knowing the mathematics register 
in one language is not an obvious indication of knowing it another language. Deliberate steps need 
to be taken to orient teachers to knowing the mathematics register in another language that is to 
be used in the classroom. Teachers will need to be trained in a bilingual institutional context 
(Wildsmith-Cromarty, 2008) to enable them to use indigenous languages for instructional 
purposes. 
The issue of availability of resources in indigenous languages resonates with the idea of teacher 
preparedness for code switching. Although there is a scarcity of code switching materials in 
Mathematics, it is important that available code-switching support materials are utilised 
effectively. There is a huge need for the production of more and even better multilingual teaching 
resources in Mathematics.  
The complex and challenging nature of teaching Mathematics in multilingual classrooms makes 
the identification, production and use of materials for best instructional practices for code 
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switching an urgent matter. Best practices implies proper prior planning for code switching in the 
classroom as opposed to impromptu, inconsistent and ad hoc code switching which is a current 
phenomenon in Mathematics secondary school classrooms. Mgqwashu (2004) found that 
Tanzanian High School teachers using Kiswahili were not using Kiswahili technical terms, but 
non-technical register, and this did not give students access to the concepts and vocabulary needed 
for understanding the subject. Proper planning for code switching, where teachers refer to 
available multilingual resource for guidance, is regarded in this study as an important best 
practice. I argue that well informed planning will lead to code switching that is beneficial to 
students. Such switching will be as a result of the use of transparent terms in indigenous languages 
(Meaney et al., 2012) leading to code switching that is transparent.  
Teachers of Mathematics should pose questions and give explanations that are mathematically 
sound and significant in pupils’ home language. The language used by teachers should not 
reduce the mathematical content in the question nor change the order of level of the question. 
The language used should engage the students’ intellect hence low order questions and leading 
questions should be used appropriately or minimized. This also implies that teachers should 
minimise use of leading questions in pupils’ home language when the goal is conceptual 
development. Teachers need to construct questions that will require students to think and not 
recall or give chorus answers. This will also need to be done consistently during teaching. Best 
practices will require teachers to ask questions in pupils’ first language that offer students 
opportunities to respond to higher order questions that are conceptually dense and demanding. 
Teachers need to construct questions and explanations that maximize opportunities for students 
to understand concepts embedded in the questions and explanations. Meaning, experiences and 
building of understanding of mathematical concepts is achieved through the use of language. 
Failure to foster conducive classroom environments that enable students to internalize 
mathematical language hinders students’ conceptual understanding and growth. Best practices 
will thus require teachers to use transparent terms in pupils’ first language when designing 
questions that reveal what students have learnt. 
Best practices in code switching are those that realise or acknowledge that at the end of the 
teaching and learning process in the secondary school, evaluation and assessment will solely 
remain in English. In the light that all formal assessment will continue in LOLT, teaching will 
continue to be in English in rural and township schools till such a time when enough resource 
preparation has been done to allow the assessment of Mathematics learning in indigenous 
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languages. Best practices are those that will meet the community’s demands in terms of both 
access to linguistic capital and dissemination of the Mathematics curriculum content 
(Hornberger & Vaish, 2008). Such practices imply the adequate training of teachers to be more 
competent and proactive in ensuring that such requirements are met.  
A balance needs to be established between code switching and indigenous language terms that are 
familiar to students. Schäfer (2010) reports that teachers who participated in the Concept Literacy 
Project and their students expressed concern over the ‘deep’ Xhosa also referred to as rural, old, 
traditional or formal, that was not familiar to both teachers and students. Teachers should draw 
mathematical language from students’ backgrounds, experiences and dispositions. Teachers thus 
need to be familiar with students’ everyday language and how they use it in and outside school. 
Best practices should assist teachers to build on students’ first language, assessing its use during 
teaching and evaluating their own language practices. This must be done with care to avoid the 
danger of simplifying texts too much or using simple language that will not expose students to 
school mathematical discourse (Barwell, 2009). This will help the teacher to scrutinize own 
language use thereby applying appropriate language that will benefit the students. In this study, I 
argue for transparent code switching, where terms familiar to students are precisely and 
consistently used to give students access to mathematical concepts. 
Best practices are also all those efforts that will help teachers use code switching optimally 
during their teaching. In as much as use of mathematical language is mandatory during teaching 
and should be judiciously used in Mathematics classrooms, so should code switching for 
mathematical purposes. Teachers’ use of language in Mathematics classes should demonstrate 
adequate content and form of expression that is consistent, precise and relevant with a given 
grade level. Such practice cannot be left to unveil and control itself hence the need for 
institution of best practices for code switching. Some key strategies that may need to be kept 
in mind when thinking about code switching are: Expectations of all stakeholders; 
Development expected; Involvement that code switching will promote and Transformation that 
is intended to be achieved (EDIT). There are EDIT questions that teachers would need to think 
about when planning and thinking about code switching (see Appendix 4). The questions will 
help teachers make focused decisions about their code switching.  
While this section has attempted to shed light on what best practices teachers in their schools 
may need to consider, it should be pointed out that this list is not exhaustive. Teachers in their 
schools together with their SMTs should come up with best practices in their school policies 
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that will be tailored to meet their own language needs. Educationists of various portfolios and 
policy makers within the education arena should develop and institute best practices for code 
switching that will inform and guide teachers. I argue that suitable, regular and formal planning 
and guidance will help teachers to carefully consider code switching practices that will help 
enhance conceptual teaching and learning of Mathematics in schools. 
 
8.6 RESEARCH LIMITATIONS 
This study involved a small sample of Mathematics teachers and it used a case study design. 
The limitation of the case study design is its lack of generalizability due to its small sample 
size. This study used only three teachers, with each teacher and his or her classroom 
constituting a case. A larger sample could have meant the involvement of more teachers in this 
study and perhaps more insights into teacher language practices could have been explored. The 
long engagement with these three cases discussed in the methodology chapter was meant to 
address this shortcoming. It was not the intention of this study to generalize although the 
inclusion of more cases could have provided a wider choice of mathematical terms and possible 
variations in the dialects of the isiXhosa language. 
Time was also a limiting factor. I was unable to follow teachers across a number of topics. This 
was a PhD study which I had to complete within a given period of time. Time also restrained 
me from following up these teachers across grades and phases. This could have illuminated 
this study on teacher language practices in relation to other domains of mathematics and the 
content demands across grades. 
Another limitation of my study was the focus only on teachers in their classrooms without 
considering students’ code switching. The focus of this study was on teaching and the teachers’ 
language practices. I acknowledge that these limitations had constraining effects on the 
classroom code switching observations and language practices that could have been explored 
in this study. 
 
313 
 
8.7 SUGGESTIONS FOR FUTURE RESEARCH 
Future research may focus on increasing the number of topics that may be observed across 
grades and phases. This will help understand how precision and consistency are established 
across topics, teachers, phases and grades. Future research may also focus on using larger 
samples. 
Another dimension that would need to be looked at is the effect teacher code switching has on 
students’ learning and achievement. That is, how precision and consistency in teacher code 
switching impact students learning and vice versa. 
Lastly, I suggest that future research also focuses on how code switching manifests itself in 
assessment of student learning. Currently teachers are teaching in two languages (at least) 
through code switching, yet assessment both formal and informal, is only done in one language, 
that is, English. 
 
8.8 CONCLUSION 
My study has made an attempt to offer perspectives for thinking about the role of code 
switching in teaching and learning Mathematics. It has also looked at ways in which teachers 
of Mathematics can communicate precisely and consistently during teaching. Such practices if 
properly done, will enrich Mathematics teaching experiences in South Africa’s rural and 
township schools where majority of students are learning Mathematics in English which is their 
second or third language. 
Discussing the quality of teaching and learning of Mathematics in settings where indigenous 
languages are not used fruitfully and carefully as LOLT is meaningless. This is because low 
retention rate (Spaull, 2013), quality of education (Brock-Utne, 2014) coupled with high 
dropout rate (Fredua-Kwarteng & Ahia, 2015) are attributed to use of a language pupils are not 
proficient in during learning. 
The more indigenous African languages are used for teaching Mathematics at secondary school 
level and higher, the more new words, concepts or terms will be created. As long as there is no 
bold and proactive effort made to incorporate indigenous languages in teaching and learning 
Mathematics, the development of precise and consistent mathematics concepts in these 
languages will be very slow and eventually stunted. All languages deteriorate when not used 
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(Brock-Utne, 2014) and this is even more pronounced if they are not used for teaching, learning 
and publishing at all academic levels. I conclude that while code switching is a potential and 
legitimate resource that can tremendously aid teaching and learning, its implementation in the 
classroom should aim to increase students’ epistemological access to mathematical knowledge. 
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APPENDICES 
Appendix 1: Letters Requesting for Permission 
Appendix 1.1: Letter requesting permission from Department of Basic Education, Eastern 
Cape Province 
To:  Department of Basic Education, Eastern Cape Province, Steve 
Vukile Tshwete Education Complex, Zone 6, Zwelitsha. 
From:   Mr Clemence Chikiwa, Rhodes University. 
Date:   July 2013 
Subject: REQUEST FOR PERMISSION TO CARRY OUT RESEARCH:-   
     MATHEMATICS EDUCATION 
My name is Mr Clemence Chikiwa. I am a Mathematics Education lecturer at Rhodes 
University (RUMEP), training in-service Mathematics teachers mostly in the Eastern Cape 
Province. I am currently doing a PhD degree in Mathematics Education with Rhodes 
University. As part of my studies, I am doing a research to explore and understand language 
practices of Mathematics teachers in secondary schools of the Eastern Cape, South Africa. 
The purpose of this study is to gain insight into teacher language practices during teaching 
and not to make any value judgements about their practice. The provisional title of my 
research is “An exploration of how consistently and precisely Mathematics teachers code-
switch in multilingual classrooms.”  I am thus requesting permission to invite Mathematics 
teachers and their schools to take part in this research project. 
If you agree that the teachers and their schools should participate in this study, I will then 
request to work with three teachers from three different schools that will be selected 
purposefully.  For each teacher, I will do lesson observations of two Grade 11 topics. I will 
observe five consecutive lessons for each topic. I will conduct one post-observation 
interview with each teacher after each topic. With your permission, the lessons will be 
video-recorded and interviews audio-recorded to ensure an accurate record of what 
Mathematics teachers will say and do during teaching is captured. This study will focus on 
the teaching and the teacher language practises exhibited during the teaching process. 
When the transcriptions are complete, you will be provided with a copy of the transcripts. 
I intend to protect the anonymity of districts, schools and teachers to the maximum possible 
extent. The names of schools and teachers will not be used in anyway in this research. In 
any writing and publication arising from the results of this study, the school and the 
participants will be referred to by pseudonyms. Information and results of this study may be 
presented at academic conferences, and published in conference proceedings, national and 
international journals, and to research funders. In those cases where any information 
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collected through video recording, in this study, is used for conferences, participants’ 
privacy and anonymity will be observed to the utmost.  
A brief summary of the findings of this study will be made available to you once the research 
has been completed. The results of this study will hopefully contribute to improving 
teaching of Mathematics in multilingual classrooms in South Africa and other countries. 
Participation in my research project is purely voluntary and your decision to allow schools 
and teachers to participate or not, or to withdraw at any point of this study, will be 
completely independent of your dealings with Rhodes University. Should you wish your 
schools and teachers to withdraw at any stage, you are free to do so without prejudice. 
For further information and any other queries, please do not hesitate to contact me and/or 
my supervisor on the details provided below: 
Thank you. 
Mr Clemence Chikiwa 
Rhodes University Mathematics Education Project (RUMEP) 
St. Peters’ Building, P.O. Box 94, Grahamstown, 6140, RSA. 
Cell: +27 73 190 8584  
Tel: +27 46 603 7290 
Email: c.chikiwa@ru.ac.za 
 
Prof Marc Schäfer 
FRF Mathematics Education Chair 
Rhodes University, P O Box 94 
Grahamstown, 6140 
Eastern Cape, South Africa 
Tel: 046 603 8700    
Fax: 046 603 8084 
Email:  
m.schäfer@ru.ac.za OR maths.ed@ru.ac.za 
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Appendix 1.2: Letter requesting permission from School Principals 
 
To:   The Principal ____________________________________________ 
From:   Mr Clemence Chikiwa (PhD Candidate), Rhodes University. 
Date:   July 2013 
Subject:  REQUEST FOR PERMISSION TO CARRY OUT RESEARCH:-   
     MATHEMATICS EDUCATION 
My name is Mr Clemence Chikiwa. I am a Mathematics Education lecturer at Rhodes 
University (RUMEP), training in-service Mathematics teachers mostly in the Eastern Cape 
Province. I am currently doing a PhD degree in Mathematics Education with Rhodes 
University. As part of my studies, I am doing a research to explore and understand language 
practices of Mathematics teachers in secondary schools of the Eastern Cape, South Africa. 
The purpose of this study is to gain insight into teacher language practices during teaching 
and not to make any value judgements about their practice. The provisional title of my 
research is “An exploration of how consistently and precisely Mathematics teachers code-
switch in multilingual classrooms.”  I am thus requesting permission to invite your Grade 11 
Mathematics teacher to take part in this research project. 
If you agree that the Grade 11 teacher should participate in this study, I will then request to 
work with him/her for three school terms. Your school has been chosen purposefully, 
because your Mathematics teacher is highly qualified and speaks IsiXhosa and English 
fluently. Your school is also situated in a predominantly Xhosa speaking community. It is 
assumed that such an environment will provide a rich and conducive atmosphere for this 
research. I will do lesson observations of two Grade 11 topics. I will observe five consecutive 
lessons for each topic. I will conduct one post-observation interview after each topic. With 
your permission, the lessons will be video-recorded and interviews audio-recorded to 
ensure an accurate record of the Mathematics teacher’s words and actions during teaching 
are captured. This study will focus on the teaching and the teacher language practises 
exhibited during the teaching process. When the transcriptions are complete, you will be 
provided with a copy of the transcripts. 
I intend to protect the anonymity of your school and teacher to the maximum possible 
extent. The name of your school and teacher will not be used in anyway in this research. In 
any writing and publication arising from the results of this study, the school and the 
participant will be referred to by pseudonyms. Information and results of this study may be 
presented at academic conferences, and published in conference proceedings, national and 
international journals, and to research funders. In those cases where any information 
collected through video recording, in this study, is used for conferences, participants’ 
privacy and anonymity will be observed to the utmost.  
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A brief summary of the findings of this study will be made available to you once the research 
has been completed. The results of this study will hopefully contribute to improving 
teaching of Mathematics in multilingual classrooms in South Africa and other countries. 
Participation in my research project is purely voluntary and your decision to allow your 
school and teacher to participate or not, or to withdraw at any point of this study, will be 
completely independent of your dealings with Rhodes University. Should you wish your 
school and teacher to withdraw at any stage, you are free to do so without prejudice. 
For further information and any other queries, please do not hesitate to contact me and/or 
my supervisor on the details provided below: 
Thank you. 
Mr Clemence Chikiwa 
Rhodes University Mathematics Education Project (RUMEP) 
St. Peters’ Building, P.O. Box 94, Grahamstown, 6140, RSA. 
Cell: +27 73 190 8584  
Tel: +27 46 603 7290 
Email: c.chikiwa@ru.ac.za 
 
Prof Marc Schäfer 
FRF Mathematics Education Chair 
Rhodes University, P O Box 94 
Grahamstown, 6140 
Eastern Cape, South Africa 
Tel: 046 603 8700  
Fax: 046 603 8084 
Email: m.schäfer@ru.ac.za 
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Appendix 1.3: Letter requesting permission from Mathematics Teachers 
To:   The Mathematics Teacher, ___________________________ 
From:   Mr Clemence Chikiwa (PhD Candidate), Rhodes University. 
Date:   August 2013 
Subject:  REQUEST FOR PERMISSION TO CARRY OUT RESEARCH:-   
     MATHEMATICS EDUCATION 
My name is Mr Clemence Chikiwa. I am a Mathematics Education lecturer at Rhodes 
University (RUMEP), training in-service Mathematics teachers mostly in the Eastern Cape 
Province. I am currently doing a PhD degree in Mathematics Education with Rhodes 
University. As part of my studies, I am doing a research to explore and understand language 
practices of Mathematics teachers in secondary schools of the Eastern Cape, South Africa. 
The purpose of this study is to gain insight into your language practices during teaching and 
not to make any value judgements about your practice. The provisional title of my research 
is “An exploration of how consistently and precisely Mathematics teachers code-switch in 
multilingual classrooms.” 
You have been chosen on the basis that you are a well experienced Mathematics teacher 
and you have high qualifications in this field. You have also been selected because of your 
fluency in both English and IsiXhosa, and that the community where your students come 
from is predominantly Xhosa speaking. It is your decision to take part or not in this project. 
If you agree to participate, I will request your contribution in the following ways: 
a. First, I would ask you to take part in pre- observation interviews which will be done 
once before lesson observations for at least half an hour. 
b. Secondly, I would request you to allow me to observe you teach two topics in two to 
three school terms (from Geometry and Trigonometry) in one of your Grade 11 
classes. I will observe five consecutive lessons per topic. 
c. Lastly, I would ask you to participate in a one hour interview after each of the two 
topics. 
d. Throughout these three processes above, I would also be requesting your work 
schedules, lesson plans, lesson notes and any other material that you will be using 
for your teaching. 
The time and dates for all these will be negotiated with you. 
I request to video-record all the lesson observations and audio-record the interviews. This 
will ensure an accurate record of what you would have said during the lesson and 
interviews. After transcription, you will be provided with a copy of the transcript, so that 
you can verify that the information is correct. Throughout this study, I will also consult and 
interact with you continuously. The results of this study will hopefully contribute to 
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improving teaching of Mathematics in multilingual classrooms in South Africa and other 
countries. 
Your identity, anonymity and confidentiality of your responses will be protected. 
Pseudonyms will be used in this study and your name will not be used in any way in this 
study. In any publication that may arise from the results of this study, you will be referred to 
by a pseudonym. Information and results of this study may be presented at academic 
conferences, and published in conference proceedings, national and international journals, 
and to research funders. In those cases where any information collected through video 
recording, in this study, is used for conferences, participants’ privacy and anonymity will be 
observed to the utmost.  
A brief summary of the findings of this study will be made available to you once the research 
has been completed. 
Participation in my research project is purely voluntary and your decision to participate or 
not, or to withdraw at any point of this study, will be completely independent of your 
dealings with Rhodes University. Should you wish to withdraw at any stage, you are free to 
do so without prejudice. 
If you would like to participate in this study, please sign the attached consent form to show 
that you have read and understood the supplied information about this research. 
For further information and any other queries, please do not hesitate to contact me and/or 
my supervisor on the details provided below: 
Thank you. 
Mr Clemence Chikiwa 
Rhodes University Mathematics Education Project (RUMEP) 
St. Peters’ Building, P.O. Box 94, Grahamstown, 6140, RSA. 
Cell: +27 73 190 8584   Tel: +27 46 603 7290 Email: c.chikiwa@ru.ac.za 
 
Prof Marc Schäfer 
FRF Mathematics Education Chair 
Rhodes University, P O Box 94 
Grahamstown, 6140 
Eastern Cape, South Africa 
Tel: 046 603 8700 Fax: 046 603 8084 Email: m.schäfer@ru.ac.za 
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Appendix 1.4: Participation Consent Form 
PARTICIPATION CONSENT FORM 
 
I __________________________________________ (please print your name in full) a 
Mathematics teacher at ___________________________________ (name of school) agree to 
participate in a PhD research project entitled:  An exploration of how consistently and precisely 
Mathematics teachers code-switch in multilingual classrooms. 
In giving my consent I acknowledge that:  
 
1. The procedures required for the project have been explained to me, and any questions 
I have about this research project have been answered to my expectation. 
2. I have read the Information and Participation Consent Forms and have been given the 
opportunity to discuss the information and my involvement and level of participation 
in this research project with the researcher. 
3. I understand that I can withdraw from the study at any time at no cost without affecting 
my relationship with the researcher and/or Rhodes University, now and/or in the future. 
4. I understand that the researcher will ask me to participate in a pre-observation 
interview, video recording of fifteen lessons in three terms and three post-observation 
interviews and that only the researcher and her supervisor will have access to these data. 
5. I understand that my involvement is strictly confidential and that no information about 
me and my school will be used in any way that reveals my identity or that of my school. 
 
Name (participating teacher) ………………………… 
Signature (participating teacher) ……………………     Date: …………………………….. 
 
 
Name (principal)             ………………………… 
Signature (principal)             ….……………………       Date: …………………………….. 
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Appendix 2: Research Instruments 
Appendix 2.1: Observation Guide Sheet for Level 1 
OBSERVATION GUIDE SHEET: LEVEL 1 ANALYSIS- CATEGORIES 
Name of Teacher -----------------------------------  Name of School --------------------------------------- 
Date ---------------------------------------------------  Time ----------------------------------------------------- 
Lesson Topic-----------------------------------------  Grade---------------------------------------------------- 
 
  
WORD/PHRASE FREQUENCY WORD/PHRASE FREQUENCY
Classroom 
Management Talk
Uncoded Teacher 
Talk
Descriptor
WORDS OR PHRASES USED
Responding to 
student contribution
Teacher Questioning
Teacher Explanation
Test-Taking 
Strategies
Evaluative Remarks
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Appendix 2.2: Operational Definitions of the Categories 
 
 
  
CATEGORY SUB-CATEGORY OPERATIONAL DEFINITION AND DESCRIPTIONS
Responding Confirmation Teacher's support and approval to students' contributions
to student Repetition repeating what a learner would have said
contribution Reformulation Paraphrasing, refinement, reformulating a student's remarks
Elaboration Expanding, explaining, amplifying, enlargement of student contribution
Rejection Discarding, refusing to acknowledge wrong answers or unsuitable contribution
Eliciting Cued Elicitation Provision of strong verbal hints and visual clues as to what solution is required.
Knowledge Teacher Questioning Divergent, convergent, procedural, display, factual and referential questions teachers ask
from Students Direct Elicitation Straight forward request of student responses by the teacher.
Teacher Explaining Concepts Teacher explaining concepts or ideas and stating basic information of direct relevence to the lesson topic
Explanations Repeating Information Repeating previous lesson's concepts, repeating procedures
Defining Giving the meaning of words and phrases
Quotation Metaphors used when quoting or reporting someone else's discourse
Addressee Specification Directing a message to one of the students or a specific group of students
Metaphors Interjections Metaphors used to express an emotion or sentiment
Reiteration Metaphors used to emphasise, clarify or amplify a message
Message Qualification Metaphors teacher uses to add more information in order to qualify the main message
Evaluative Remarks Praises, compliments given to students
Assessment Giving of work Teacher's language when giving work to students
Giving Instructions Language used to convey instructions to the class
Test Strategy Any statement by the teacher with an explicit reference to testing, exam techniques
Other Class Management Disciplining, behaviour management, class and student control
Organisational talk Teacher talk to organise activities, to set up, manage time, space , informing students whats next
Informal talk Digressive whole class talk with the teacher
Uncoded Teacher Teacher talk that does not fall into any of the above defined categories or
Talk  if utterance or context of utterance is not clear
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Appendix 2.3: Observation Guide Sheet for Level 2 
OBSERVATION GUIDE SHEET 
LEVEL 2- DOMAINS OF MATHEMATICAL PRACTICE 
Name of Teacher -----------------------------------  Name of School ------------------------------------- 
Date ---------------------------------------------------  Time --------------------------------------------------- 
Lesson Topic-----------------------------------------   Grade--------------------------------------------------- 
 
LIST OF 
TERMINOLOGY 
  
WORDS/PHRASES PER DOMAIN OF MATHEMATICAL PRACTICE 
ESOTERIC DESCRIPTIVE EXPRESSIVE PUBLIC 
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Appendix 2.4: Document Analysis Protocol 
Document Analysis Protocol 
Name of document-------------------------------------------------------------------------------------------------------------- 
Topic being dealt with---------------------------------------------------------------------------------------------------------- 
Date of document------------------------------------------ Grade------------------------------------------------------------ 
Name of teacher------------------------------------------------ Name of School------------------------------------------- 
ASPECT TEACHER DOCUMENT 
  
 
Is IsiXhosa represented in the document? In which way? 
 Give examples. 
 
 
 
 
Is there any evidence of planned use of IsiXhosa 
 in the document? If any, give examples. 
 
 
 
 
In what ways is the code switching  
Consistency and precision illustrated in the document? 
 
 
 
 
In what ways are the consistencies/ inconsistencies of code 
switching visible in the document? 
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Appendix 3: Interview Schedules 
Appendix 3.1: Interview Schedule for topic 1: Trigonometry 
Contextual issues  
 How many years of teaching Mathematics? 
 What is the language policy of your school? 
 Is code switching allowed? 
Documents 
 Do you have any Xhosa Mathematics materials? Or in any other language 
except English? 
 If yes-Do you use them? In which way(s) are they useful to your 
teaching? 
 If no- what could be the reason? Would like to have them? 
Code Switching 
 Why do you code switch? 
 Where do you get your vocabulary? 
 Do you plan for code switching? Why? 
 How do you decide when to code switch? 
 How do you decide which words to use during teaching? 
Lesson Observations 
 Explains in English or asks questions in English and then repeating 
explanation or question in Xhosa. What are your reasons for using this 
strategy? What is the motivation? 
 Give examples of daily life examples you use that are in IsiXhosa. Why? 
Meaning of Xhosa words used:  
1- What is the meaning of: 
2- Is there an alternative word that one can use? 
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3- Why did you choose this one? 
 Fumana 
 Bala 
 Cala 
 Ubanangaba 
 mandiyithyale 
What is a quadrilateral, polygon in Xhosa? 
1) i-quadrilateral; umacala- mane 
2) Polygon- umacala- ninzi (many sided figure) i-polygon 
Are there any Xhosa words for  
Ratio;  Amplitude;  perpendicular;  parallelogram;  
Adjacent;   Opposite;   Hypotenuse;    
Complementary angles;   Quadrant;   special angles;  
Equilateral triangle;  Isosceles triangle;   Right-angled 
triangle 
Reduction formulae;   Trig Identities 
Acute Angle;   Obtuse Angle;   reflex angle 
Interior angles;   Area 
Make the subject of the formula 
Prove;   Solve;   Simplify;    show; 
Angle of elevation;  Angle of depression;  Angle of Inclination 
2-Dimensional figure/shape;   3-Dimensional 
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Appendix 3.2: Interview Schedule for topic 2: Geometry 
 
Contextual issues  
 How many years of teaching Mathematics? 
 What is the language policy of your school? 
 Is code switching allowed? 
Documents 
 Do you have any Xhosa Mathematics materials? Or in any other language 
except English? 
 If yes-Do you use them? In which ways are they useful to your teaching? 
 If no- what could be the reason? Would like to have them? 
Code Switching 
 Why do you code switch? 
 Where do you get your vocabulary? 
 Do you plan for code switching?  
 How do you decide when to code switch? 
 How do you decide which words to use during teaching? 
Lesson Observations 
 Explains in English or asks questions in English and then repeating 
explanation or question in Xhosa. What is the motivation? 
 Daily life examples you use are in IsiXhosa, Why? 
 
Meaning of Xhosa words used:  
4- What is the meaning of: 
5- Is there an alternative word that one can use? 
6- Why did you choose this one? 
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Gradient Parallel perpendicular  Bisect Label 
 collinear  
Inclination/ Angle of inclination Corresponding Angles  Acute, 
Obtuse 
Draw/ Sketch  Circle and its parts (radius, diameter, centre, 
chord, arc) 
Coefficient    undefined   interior angles intersect  
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Appendix 4: EDIT strategies 
Principles to keep in mind when thinking about code switching 
1. Expectation: 
 What are the expectations from pupils, the school, community, parents and from 
the curriculum? 
 What is it that the teacher wants to achieve? Is it conceptual growth, completion 
of the syllabus, adhering to rules? 
 Is inclusiveness something to consider? Is it about providing access to 
mathematical concepts? 
2. Development 
 Is the code switching interested in strengthening growth from one grade to 
another? 
 Is the choice of words not limiting? Does it promote growth and integration? 
 Will code switching support mathematical understanding across grades, 
subjects and levels of learning? 
3. Involvement 
 Does the code switching promote meaningful engagement amongst pupils and 
the teacher? 
 Is it promoting a mathematically active and productive class? 
 Is the code switching cognitively productive? 
 Does it promote learning through pupils’ involvement? 
4. Transformation  
 What marked change am I intending to bring in the students by code switching? 
 Does code switching strengthen teaching and learning? 
 Does code switching enhances student and teacher growth? 
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Appendix 5: Focus of the lessons observed 
Appendix 5.1: Focus of each of the lessons observed during teaching of Trigonometry 
  
Lesson Focus 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 
Teacher 
A 
Heights and 
Distances 
Classwork and 
Revision of 
Trigonometry 
Ratios 
Solving 
Traingles 
Cosine Rule 
and its Proof 
Applying the 
Cosine Rule 
Teacher 
B 
Solving 
Triangles 
The Sine Rules 
Applying the 
Sine Rule 
Sine and 
Cosine Rule 
Applying the 
Cosine Rule 
Teacher C 
Solving 
Triangles 
Classwork on 
Solving 
Triangles 
Sine 
Rule/Cosine 
Rule and Area 
of a Triangle 
Revising Sine 
and Cosine 
Rules 
Trigonometric 
Graphs 
 
 
Appendix 5.2: Focus of each of the lessons observed during teaching of Geometry 
  
Lesson Focus 
Lesson 1 Lesson 2 Lesson 3 Lesson 4 Lesson 5 
Teacher 
A 
Circle 
Geometry- 
Introducing the 
Circle and 
Theorems 
Triangles- 
Angles in a 
triangle; 
Theorems 
associated 
with a triangle  
Circle 
Geometry- 
Solving 
Questions 
Circle 
Geometry- 
Radii, Types of 
triangles 
Circle 
Geometry- 
Inscribed 
angles and 
associated 
theorems 
Teacher 
B 
Analytical 
Geometry- 
Gradient of a 
line; Parallel 
and 
Perpendicular 
lines 
Inclination of a 
line; Tangent 
and Gradient 
Gradient and 
Equation of a 
straight line 
through two 
points 
Equation of a 
line through 
one point and 
parallel and 
perpendicular 
to a given line 
Bisecting and 
Intersecting 
lines; Mid-
points 
Teacher C 
Distance 
between two 
points; 
Gradient and 
Mid-point 
Circle 
Geometry 
Circle 
Geometry- 
Theorems 
Circle 
Geometry- 
Solving 
Questions 
Cyclic 
Quadrilaterals 
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Appendix 6: An example of how the percentages were computed for my quantitative 
analysis 
This appendix provides an example of how the quantitative analysis for Teacher A’s code 
switching was computed. The table of actual raw values obtained from the transcripts of 
observations through counting are provided together with the calculated percentages. The 
formulae used is given below each table. 
Appendix 6.1: Teacher A- General Teacher Code Switching Frequency 
Lesson 1 2 3 4 5 Total 
              
Total of Teacher Xhosa Terms 493 142 642 466 296 2039 
Total Words Spoken in the Lesson 3075 767 3126 2726 1514 
11208 
Percentage Code Switching 16 18.5 20.5 17.1 19.6 Ave. 18.2 
 
Percentage code switching= 
𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑇𝑒𝑎𝑐ℎ𝑒𝑟 𝑋ℎ𝑜𝑠𝑎 𝑇𝑒𝑟𝑚𝑠
𝑇𝑜𝑡𝑎𝑙 𝑊𝑜𝑟𝑑𝑠 𝑆𝑝𝑜𝑘𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝐿𝑒𝑠𝑠𝑜𝑛
 × 100%  
 
Appendix 6.2: Teacher A- Code Switching per Lesson Category 
  Descriptor RC TQ TE CA ER CM Total 
Lesson                 
1 
Frequency 30 142 221 8 3 89 493 
% 6.1 28.8 44.8 1.6 0.6 18.1 100 
2 
Frequency 18 28 78 6 4 8 142 
% 12.7 19.7 54.9 4.2 2.9 5.6 100 
3 Frequency 44 257 276 14 0 51 642 
  % 6.9 40 43 2.2 0 7.9 100 
4 
Frequency 33 187 175 13 7 51 466 
% 7.1 40.1 37.4 2.8 1.5 10.9 100 
5 
Frequency 29 101 126 10 2 28 296 
% 9.8 34.1 42.5 3.4 0.7 9.6 100 
  
Total Frequency 110 458 600 37 16 176 1397 
% 8.9 30.7 44.9 3.0 1.4 11.1 100.0 
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Percentage Frequency of Code Switching per Lesson Category  
=
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝐷𝑒𝑠𝑐𝑟𝑖𝑝𝑡𝑜𝑟 𝑒𝑔 𝑇𝑄
𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑇𝑒𝑎𝑐ℎ𝑒𝑟 𝑋ℎ𝑜𝑠𝑎 𝑇𝑒𝑟𝑚𝑠 (𝑒𝑔 493 𝑓𝑜𝑟 𝑙𝑒𝑠𝑠𝑜𝑛 1)
 
 
Appendix 6.3: Teacher A- Code switching across domains of mathematical practice 
Domains of Mathematical Practice 
    Esoteric Descriptive Expressive Public Total 
    Freq % Freq % Freq % Freq % Freq % 
Le
ss
o
n
 
1 7 11.5 13 21.3 4 6.6 37 60.7 61 100 
2 0 0.0 1 9.1 0 0.0 10 90.9 11 100 
3 9 15.0 18 30.0 3 5.0 30 50.0 60 100 
4 2 4.7 5 11.6 10 23.3 26 60.5 43 100 
5 2 5.0 12 30.0 5 12.5 21 52.5 40 100 
  Total 11 5.3 31 18 19 10.6 94 66.1 155 100 
 
Code Switching Percentage for a domain  =
𝐷𝑜𝑚𝑎𝑖𝑛 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑒.𝑔.  𝑃𝑢𝑏𝑙𝑖𝑐
𝑇𝑜𝑡𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑓𝑜𝑟 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑙𝑒𝑠𝑠𝑜𝑛
   
 
Appendix 6.4: Data analysis for code switching strategies 
Teacher A:  Key Terms and the Code Switching Strategy Pertaining to TCS 
Lesson 
No. of 
Xhosa 
Terms 
Key Terms:- Transparent Code Switching (TCS) Strategy 
TOTAL 
Semantic 
Transfer 
(SST) 
Paraphrasing 
(PAR) 
Compounding 
(COM) 
Ready 
Equivalent 
(RTE)  
No. 
of 
terms 
% 
No. of 
terms 
% 
No. of 
terms 
% 
No. 
of 
terms 
% 
No. 
of 
terms 
% 
                        
1 493 15 3.0 9 1.8 2 0.4 58 11.8 84 17.0 
2 142 2 1.4 0 0.0 0 0.0 11 7.7 13 9.2 
3 642 17 2.6 2 0.3 14 2.2 30 4.7 63 9.8 
4 466 4 0.9 0 0.0 3 0.6 35 7.5 42 9.0 
5 296 5 1.7 1 0.3 3 1.0 25 8.4 34 11.5 
Total 2039 43 2.1 12 0.6 22 1.1 159 7.8 236 11.6 
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Percentage of a TCS Strategy used (e.g. PAR)  
= 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑒𝑟𝑚𝑠 𝐶𝑜𝑑𝑒 𝑆𝑤𝑖𝑡𝑐ℎ𝑒𝑑 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑠𝑎𝑦 𝑃𝑎𝑟𝑎𝑝ℎ𝑟𝑎𝑠𝑖𝑛𝑔 𝑃𝐴𝑅
𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑇𝑒𝑎𝑐ℎ𝑒𝑟 𝑋ℎ𝑜𝑠𝑎 𝑇𝑒𝑟𝑚𝑠 (𝑒𝑔 493 𝑓𝑜𝑟 𝑙𝑒𝑠𝑠𝑜𝑛 1)
 
 
Teacher A:  Key Terms and the Code Switching Strategy Pertaining to BCS 
Lesson 
No. of 
Xhosa 
Terms 
Borrowing Code Switching (BCS) Strategy TOTAL 
Transliterations 
(TLT) 
Loan Words in 
English Spellings 
(LWB) 
 
No. of 
terms 
% 
No. of 
terms 
% 
No. of 
terms 
% 
                
1 493 6 1.2 150 30.4 156 31.6 
2 142 0 0.0 27 19.0 27 19.0 
3 642 10 1.6 138 21.5 148 23.1 
4 466 10 2.1 105 22.5 115 24.7 
5 296 9 3.0 90 30.4 99 33.4 
Total 2039 35 1.7 510 25.0 545 26.7 
 
Percentage of a BCS Strategy used (e.g. TLT) 
= 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑒𝑟𝑚𝑠 𝐶𝑜𝑑𝑒 𝑆𝑤𝑖𝑡𝑐ℎ𝑒𝑑 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑠𝑎𝑦 𝑇𝐿𝑇
𝑇𝑜𝑡𝑎𝑙 𝑜𝑓 𝑇𝑒𝑎𝑐ℎ𝑒𝑟 𝑋ℎ𝑜𝑠𝑎 𝑇𝑒𝑟𝑚𝑠 (𝑒𝑔 493 𝑓𝑜𝑟 𝑙𝑒𝑠𝑠𝑜𝑛 1)
 
 
